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ABSTRACT

Author: Hample, Jessica, M. PhD
Institution: Purdue University
Degree Received: August 2018
Title: A Model and Measure of Parental Vaccine Hesitancy: A Basis for the Development of Future
Health Campaigns.
Major Professor: Marifran Mattson

The “anti-vaccination,” or vaccine hesitancy, phenomenon has attracted the attention of many
researchers in recent years. A significant amount of research has focused on identifying,
categorizing, and measuring the beliefs common to vaccine-hesitant individuals. However, prior
attempts to identify these beliefs have suffered from potential biases that call into question both
the validity and comprehensiveness of our existing understanding of vaccine hesitancy. This
dissertation project attempts to improve our understanding of vaccine hesitancy by
systematically collecting beliefs held by vaccine-hesitant parents in the USA and using those
beliefs to create a measure and model of vaccine hesitancy. Exploratory and confirmatory factor
analyses were used to identify the model and construct the measure. Examination of the measure
produces a strong argument in favor of its validity. The final measure posits four factors that
make up vaccine hesitancy: beliefs about the safety of vaccines; beliefs about a parent’s
obligation to vaccinate his or her child(ren); beliefs about the necessity of vaccines; and beliefs
about the possible benefits of a delayed vaccination schedule. Implications for message design
and avenues for future research are discussed.
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INTRODUCTION

The CDC considers vaccination to be one of the 10 most important public health
achievements of the 20th century (National Immunization Program, CDC, 1999). Since the
introduction of Edward Jenner’s smallpox vaccine, public health researchers have been able to
significantly reduce morbidity and mortality due to infectious disease worldwide. Vaccination
has been very successful: smallpox was completely eradicated in 1979 (Garrett, 1995); Polio is
now endemic in only two countries (i.e., Afghanistan and Pakistan); and measles deaths dropped
79% between 2000 and 2014 (World Health Organization, 2016). Despite these successes, an
increasing number of individuals are choosing not to vaccinate their children. In the United
States, measles was considered eliminated in 2000; however, a single outbreak linked to
unvaccinated individuals resulted in 125 measles cases between December 28, 2014 and
February 8, 2015 (Zipprich, et al., 2015). The decision not to vaccinate one’s child puts both that
child and the community around that child at risk. Therefore, it is important to understand the
phenomenon of vaccine refusal and vaccine hesitancy.
This dissertation project represents the first step in identifying and addressing vaccine
hesitancy through health communication campaigns. The project begins with a review of
literature relative to the phenomenon of vaccine hesitancy and includes extant research on the
subject. Limitations in current conceptualizations and operationalizations of the phenomenon
will be identified. The Reasoned Action Model is then proposed as a potential theoretical basis
for guiding future research. The Reasoned Action Model is used to categorize identified vaccine
hesitancy beliefs and identify areas in which current research is lacking. Finally, the
development and validation of a measure of vaccine-hesitant beliefs is described. This measure
will provide a clearer understanding of the nature of vaccine hesitancy and allow for the eventual

2
testing and development of health communication messages and campaigns designed to reduce
vaccine hesitancy.
Vaccine Hesitancy: History and Definition
Although popular media refers to the phenomenon of intentional vaccine refusal using
terms like “anti-vaccination” or “anti-vax,” recent academic research has adopted the term
“vaccine hesitancy” (e.g., Butler, Macdonald, & SAGE, 2015). This is not a trivial distinction;
the term “anti-vaccination” has long suggested a dichotomy of beliefs between those who accept
all vaccines and those who refuse all vaccines. However, the term “vaccine hesitancy” reflects a
continuum of beliefs that is a more accurate representation of the phenomenon (Macdonald &
SAGE, 2015). Trust and acceptance in vaccination can range from individuals who accept all
vaccines without concern, to individuals who accept vaccines despite their concerns, through
individuals who delay or accept only some vaccines, and finally to individuals who refuse all
vaccines (MacDonald & SAGE, 2015). Members of the World Health Organization’s Strategic
Advisory Group of Experts [SAGE] Working Group on Vaccine Hesitancy defined vaccine
hesitancy as “delay in acceptance or refusal of vaccination despite availability of vaccination
services” (MacDonald & SAGE, 2015, p. 4163). Notably, this definition excludes individuals
who are undervaccinated or unvaccinated as a result of difficulty accessing healthcare services.
The phenomenon of vaccine refusal has drawn increasing public attention in recent years
(Google, 2016). Although much attention has focused on the perceived influence of Andrew
Wakefield’s now-retracted Lancet article linking the measles, mumps, and rubella (MMR)
vaccine and autism (Wakefield, et al., 1998), or on popular fears surrounding the use of
Thimerosal as a preservative, vaccine refusal movements significantly pre-date either
controversy. The earliest instances of vaccine refusal are as old as the first mandatory
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vaccination laws passed in the United Kingdom in 1853 (Sharpe & Wolfe, 2002). Fears about
the pertussis vaccine led to decreased vaccination in many countries in the 1970s and fears that
the Hepatitis B vaccine was linked to multiple sclerosis similarly led to decreased vaccination
coverage in France in the mid 1990s (Poland & Jacobson, 2001). It is clear that vaccine
hesitancy has been a persistent phenomenon throughout the history of vaccination.
Prevalence of Vaccine Hesitancy in the United States
Vaccination levels remain high in the United States (Salmon, Dudley, Glanz, & Omer,
2015). If most US children are being vaccinated, it is important to consider whether vaccine
hesitancy is a phenomenon that requires significant attention or research. First, it is important to
note that immunization levels for many diseases must be extremely high in order to prevent an
outbreak. Salmon, et al., (2015) discussed the contributing factors of R0 1(i.e., the basic
reproduction number—simplistically put, this is the number of individuals who will be infected
by each infectious person) and vaccine effectiveness. The authors give the contrasting examples
of measles and mumps. Measles has one of the highest R0 values known—between 12-18—and
a community thus requires approximately 95% vaccination in order to prevent outbreaks.
Mumps, on the other hand, has a much lower R0 value—between 4-7—but the vaccine itself is
only successful in creating immunity in 88% of individuals. Thus, a community also requires
approximately 90% vaccination in order to prevent an outbreak of mumps (Salmon, et al., 2015).

1

      ; where  = the likelihood of infection given contact with an infected person,  =

the average rate of contact with susceptible individuals, and
(Jones, 2007).

= the duration of the infection
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The influence of R0 and vaccine effectiveness highlights the need for not just high, but often very
high, levels of vaccination in order to protect a community.
As a result, it is fairly easy for certain communities to fall below the needed vaccination
rates for many vaccine-preventable diseases [VPDs]. One issue of concern is the tendency for
vaccine-hesitant individuals to cluster into groups with significantly lower vaccination rates than
are found in the larger society around them. For example, measles outbreaks in the state of
Indiana, and in the cities of Quebec and San Diego all occurred in cities with high overall
vaccination rates (Dallaire, et al., 2007; Parker, et al., 2005; Sugerman, et al., 2008). In these
cases, the outbreak was sustained by clustering of under-vaccinated and unvaccinated individuals
in certain churches and schools. Clustering of vaccine-hesitant individuals was also a
contributing factor in pertussis outbreaks (Atwell et al., 2013; Omer, et al., 2008). An analysis of
counties in Washington state found that school vaccination exemption rates ranged from 1.2% to
as high as 26.9% in 2007 (Omer, Salmon, Orenstein, deHart, & Halsey, 2009).
Non-medical vaccine exemptions have been increasing in recent years in the United
States (Omer, Richards, Ward, & Bednarczyk, 2012). Similarly, researchers have seen an
increase in under-vaccinated children and in alternative (i.e., delayed) vaccination schedules
(Glanz, et al., 2013). A survey of United States parents found that a significant number reported
concerns about vaccination being related to autism, concerns about the ingredients of vaccines,
and/or concerns about vaccine testing procedures (Kennedy, Lavail, Nowak, Basket, & Landry,
2011). Although only a small number of those surveyed (7%) refused either some or all vaccines
for their children, there is evidence that a significant portion of the United States population has
concerns about vaccines which may lead to a decision to refuse or alter the recommended
vaccine schedule. Outbreaks of measles, pertussis, and varicella all have been connected to
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vaccine hesitancy (Feikin, Lezotte, Hamman, Salmon, Chen, & Hoffman, 2000; Glanz, McClure,
Magid, Daley, France, & Hambidge, 2009, 2010).
Vaccine Hesitancy
Research related to vaccine hesitancy has largely focused on demographic descriptors of
parents who refuse or question vaccines and on the attitudes that those parents hold. Perhaps due
to difficulty in accessing a population of extremely hesitant individuals, most research has relied
on state-wide or county-level data, on large surveys, and on inferences drawn from internet sites.
Demographic Characteristics of Vaccine-Hesitant Parents
Vaccine-hesitant parents tend to be mothers older than 30 years (Gust, Karline, Kennedy,
& Schwarts, 2008). Compared to parents who accept all vaccines, vaccine-hesitant parents are
likely to have higher education, higher income, and have young children born before their due
dates (Gilkey, McRee, & Brewer, 2013; Gust, et al., 2008). There has been mixed evidence
regarding whether these parents are more likely to be Caucasian (Gust, et al., 2008) versus
whether race is irrelevant once other factors are considered (Gilkey, et al., 2013). Vaccinehesitant parents also are more likely to test well on healthy child feeding practice measures,
including consumption of fruit and vegetables, consumption of sweetened beverages, and
frequency of home-cooked meals (Gilkey, et al., 2013). Considering both the education level
and the healthy child feeding practices, it is important to note that the popular perception of the
“stupid Anti-Vaxxer” not only is not conducive to communication between public health
professionals and the vaccine-hesitant population, but is also most likely factually inaccurate.
Beliefs Related to Vaccine Hesitancy
A small number of qualitative studies have attempted to identify beliefs common among
vaccine-hesitant parents (e.g., Hobson-West, 2007). However, most studies investigating these
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beliefs or concerns have analyzed internet sites or message boards frequented by vaccine-hesitant
parents (e.g., Bean, 2011; Kata, 2010). Although analysis of these sites provides one option for
identifying beliefs shared by a hard-to-reach community, it is likely that these results have been
biased towards beliefs held by those individuals most opposed to vaccination (and thus, most
likely to administer a website or post on a discussion board). However, despite limitations in
these analyses, many beliefs about vaccines have been identified.
Vaccine Safety. Perhaps the best-known vaccine-hesitant argument relates to the
potential or perceived side-effects of vaccines. These beliefs, that vaccine side-effects are either
unknown (e.g., Hobson-West, 2007) or that vaccines are unsafe (e.g., Bean, 2011), are also
commonly identified in academic analyses. One common argument is that the side-effects of
vaccines are unknown due to inadequate testing (Hobson-West, 2007; Kennedy, et al., 2011).
Some parents report concerns that new vaccines are not tested against placeboes (Hobson-West,
2007). Rather, they are tested against the existing best-available option in order to determine
whether or not the new vaccine is superior. According to this argument, safety testing of new
vaccines is able to conclude nothing more than that the new version has no more side-effects
than the (already untrusted) older version. Other vaccine-hesitant parents argue that vaccine
safety testing is too narrow; that is, it does not consider side-effects that may appear decades in a
child’s future (Hobson-West, 2007).
Although some parents report uncertainty regarding the safety of vaccines, others report
beliefs that particular vaccines, or vaccination in general, are actively dangerous to children.
These arguments often refer to vaccines as “poisons” being introduced into a child’s system
(Kata, 2010). Others refer to “hot lots” (i.e., inadequately prepared vaccines that contain unattenuated virus that leads to infection rather than immunity) or suggest that the sheer number of
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vaccines received at one time can overload a child’s immune system (Kata, 2010; Kennedy, et
al., 2011). It is suggested that vaccines can lead to diseases such as autism, sudden infant death
syndrome [SIDS], or other unidentified illnesses (Hobson-West, 2007; Kata, 2010). Although
concerns with potential side-effects are the most commonly identified component of vaccine
hesitancy, opposition to vaccination is far more complex.
Necessity of Vaccination. In addition to the significant fear of possible side-effects from
vaccination, there is also a belief that vaccinations are unnecessary. Some parents suggest that
VPDs are so unlikely as to make the vaccine itself unnecessary, at least in the United States
(Kempe, et al., 2011). Other beliefs that limit the perceived necessity of vaccination include
beliefs that naturally-acquired immunity is superior to vaccine-acquired immunity or that VPDs
are not particularly serious (Kata, 2010). Some parents also question the historical importance of
vaccination, suggesting that observed decreases in VPDs can be attributed to other changes in
society (Kata, 2010). It is important to address vaccine necessity along with the more commonly
identified vaccine safety. A parent who believes that vaccines are unnecessary is not going to
vaccinate his or her child even if that parent can be convinced that vaccines are safe.
Alternatives to vaccination. A subcomponent of the necessity beliefs is the perception
that there are equally-effective and more-effective alternatives to vaccination that carry no risk of
side-effects. Many vaccine-hesitant parents consider vaccination to be “unnatural” and therefore
dangerous (Hample, 2012; Kata, 2010). Complementary and alternative medicine [CAM]
treatments, such as homeopathy or chiropractic, are regularly supported as potential alternatives
to vaccination that are more “natural” and therefore carry no threat of side-effects (Hample,
2012). Use of or exposure to CAM treatments has been associated with increased concerns
regarding vaccine safety (Wilson, Mills, Boon, Tomlinson, & Ritvo, 2004). Beyond the use of
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CAM, analysis of vaccine-hesitant websites and discussion boards have suggested that
breastfeeding, consumption of organic or all-natural food, and avoidance of processed sugars and
fast foods may be seen as improving a child’s immune system sufficiently to negate the need for
vaccination (Hample, 2012). Though there is no data regarding the prevalence of CAM usage
among vaccine-hesitant parents, it is logical to assume that a parent who believes that
homeopathy provides equivalent immunity without risk of side effects, or even pain from an
injection, will be unlikely to vaccinate.
Confidence in Healthcare Providers and the Healthcare System. Vaccine-hesitant
parents seem to have mixed confidence in healthcare providers and little confidence in the
healthcare system. Most parents report that their children’s physicians are their primary source
of information regarding vaccination (Smailbegovic. Laing, & Bedford, 2003). However,
parents also report feelings that their doctors do not provide the most up-to-date information
regarding vaccines (Gellatly, McVittie, & Tiliopoulos, 2005) and that there was no time to
discuss concerns with their doctors (Gardner, Davies, McAteer, & Michie, 2010; Smailbegovic,
et al., 2003).
Vaccine-hesitant parents appear to lack confidence in the healthcare system as a whole.
Concerns with the motives of the healthcare system have been observed. In the United
Kingdom, parents reported beliefs that the government-run healthcare system was untrustworthy
due to perceived financial incentives for vaccination (Gardner, et al., 2010). This allegation of
ulterior motives has also been levied against the U. S. government, the American Academy of
Pediatrics, pharmaceutical companies, and even individual healthcare providers (Bean, 2011;
Hample, 2012; Kata, 2010). Suggestions of ulterior motives, financial or otherwise, decrease
trust in healthcare providers and public health organizations. It is assumed that a parent who
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distrusts official sources of information would be less likely to vaccinate their child and less
likely to be persuaded by messages emanating from public health organizations like the Centers
for Disease Control and Prevention [CDC].
Civil Rights Concerns. A final aspect of vaccine hesitancy, or at least a related concern,
regards the rights of parents to make healthcare decisions for their child (Hample, 2012). Parents
may see legislation tying free education to vaccination as impinging on their rights. Current
trends in combating vaccine refusal, such as California law SB 277, which removed most
vaccination exemptions for both public and private schools in the state, will likely bring these
civil rights issues closer to the forefront of vaccine hesitancy concerns.
Limitations of Current Research
As already reported, existing research related to vaccine hesitancy has focused primarily
on community-level data and websites maintained or frequented by vaccine-hesitant individuals.
As noted previously, this reliance on websites and message boards may lead to biases towards
the beliefs of the most extreme vaccine-hesitant parents. However, in order to address concerns
of parents who are closer to the middle of the vaccine hesitancy continuum, it is important to
identify their beliefs. Furthermore, existing analyses have relied on pro-vaccine researchers’
impressions of vaccine-hesitant arguments; improved understanding of the phenomenon would
be obtained from research methods that allow vaccine-hesitant parents to directly communicate
their own beliefs and uncertainties2.

2

It should be acknowledged that the author is not immune to bias in this case. The author strongly supports

childhood vaccination and the overarching goal of this research program is to decrease vaccine hesitancy and
improve childhood vaccination rates. As a result, it is likely that the author, like many researchers in this area, will
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Additionally, there is little evidence of any effective intervention aimed at decreasing
vaccine hesitancy. A SAGE panel of experts was unable to give any recommendations specific
to vaccine hesitancy (Butler, et al., 2015). However, they did recommend a guide for tailoring
immunization programmes [TIP] that was derived from social marketing models and other
sources, though there was little evidence of it having been specifically tested with vaccinehesitant populations. Many studies that have attempted to increase vaccination rates or improve
attitudes towards vaccination did not specifically target vaccine-hesitant parents or attempt to
identify and analyze those parents separately (e.g., studies reported in Sadaf, et al., 2013). Due
to the still-overwhelming popular support for vaccination, any study that does not attempt to
analyze vaccine-hesitant parents separately is unlikely to identify any noteworthy changes
among that population. The few studies reported in Sadaf, et al. (2013) (as well as Nyhan,
Reifler, Richey, & Freed, 2014 published later), that did target individual vaccine-hesitant
parents provided no clear support for any particular intervention.
In order to adequately address vaccine hesitancy, it is necessary to identify the reason or
reasons that certain messages fail to reduce vaccine hesitancy. However, in order to identify
these reasons, it is first necessary to establish an accurate and detailed understanding of the
vaccine hesitancy phenomenon through the perceptions of parents. The use of an established and
tested model of decision making is particularly useful in this regard. Fishbein and Ajzen’s
(2010) Reasoned Action Model hypothesizes that every intention, whether the intention is to eat
healthy, buy a house, or vaccinate a child, derives from an individual’s beliefs about that action.
Moreover, the Reasoned Action Model specifies a priori which beliefs are relevant to decision-

be more likely to notice illogical or unscientific arguments against vaccination and less likely to identify logical or
scientifically sound arguments opposing vaccination.
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making. The use of the Reasoned Action Model makes it possible to identify a broader range of
vaccine-hesitant beliefs while simultaneously acting to limit the influence of researchers’ biases.
The Reasoned Action Model
The use of a theory to investigate the nature of vaccine hesitancy has at least two
significant advantages. First, a theoretical basis such Fishbein and Ajzen’s (2010) reasoned
action model can help researchers elicit and identify beliefs that would otherwise be overlooked
(e.g., normative beliefs.) Second, the use of a clearly-defined theory may be useful in limiting
the biases of pro-vaccination researchers in analyzing vaccine hesitancy. For example, using a
theoretical guide to elicit and analyze beliefs would somewhat negate an inclination to look only
for inaccurate beliefs and may lead to faster identification of factors such as positive healthy
child feeding habits or civil rights arguments. Identifying these positive beliefs may eventually
allow for the creation of more respectful and palatable messages targeted at vaccine-hesitant
parents.
Fishbein and Ajzen developed the first iteration of the reasoned action model in an attempt to
explain the greatest proportion of variance in behavior using as few variables as possible (Ajzen,
2012). It is important to address a common criticism of the reasoned action family of theories
(which includes the original Theory of Reasoned Action, the Theory of Planned Behavior, and
the most current Reasoned Action Model), namely that people often do not act in a “rational,” or
correct manner (Fishbein, 2008; Fishbein & Ajzen, 2010). The reasoned action family of
theories does not assume that an individual’s reasons are good, or even correct; they only assume
that the reasons exist. As reviewed previously, there exist numerous reasons that appear to drive
an individual’s decision not to vaccinate their child. The fact that those reasons, or beliefs, do
not conform to the conclusions reached by medical science does not mean that those reasons do
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not exist, or that they are not determinants of behavior. Thus, the basic assumption of the
reasoned action approach—namely that people hold reasons for their actions—is appropriate to
study the phenomena of vaccine refusal and vaccine hesitancy.
An Overview of the Reasoned Action Model
The current formulation of the Reasoned Action Model (RAM) (Appendix: Figure 1)
assumes that behavior is predicted primarily by behavioral intention (Montano & Kasprzyk,
2008). Behavioral intention is theorized to be predicted primarily by attitudes toward a behavior,
by subjective norms, and by perceived behavioral control (PBC) (Fishbein & Ajzen, 2010). In
turn, attitudes are predicted by behavioral beliefs weighted by the evaluation of those beliefs
(Ajzen, 2012; Montano & Kasprzyk, 2008). Subjective norms are predicted by the sum of an
individual’s normative beliefs weighted by their motivation to comply with those beliefs (Ajzen,
2012; Fishbein & Ajzen, 2010). Finally, PBC is predicted by an individual’s control beliefs
weighted by the perception that each control factor has the power to affect the individual’s
actions (Ajzen, 2012; Fishbein & Ajzen, 2010). The theory predicts that each of these
components will be important in determining behavior, but does not predict the relative
importance of each factor; that is assumed to vary depending on the behavior in question
(Fishbein & Ajzen, 2010; Montano & Kasprzyk, 2008).
The two primary iterations of the reasoned action family of theories, the Theory of
Reasoned Action (TRA) and the Theory of Planned Behavior (TPB), have been the subject of
meta-analyses investigating the various predictions of the models. Meta-analyses of TRA and
TPB have shown support for their respective predictions (Armitage & Conner, 2001; Sheppard,
Hartwick, & Warshaw, 1988). The Armitage and Conner (2001) analysis of the Theory of
Planned Behavior determined that the model could account for 39% of variance in behavioral
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intention and 39% of variance in behavior. The two theories have been shown to be effective in
predicting many health behaviors; including condom use (Albarracín, Johnson, Fishbein, &
Muellerleile, 2001); HPV vaccination decisions (Roberto, Krieger, Katz, Goei, & Jain, 2011);
and pediatricians’ decisions to discuss HPV with patients (Roberto, Krieger, Katz, Goei, & Jain,
2011). An investigation into interventions designed to promote behaviors found that the
reasoned action family of theories were the most commonly used theories in these interventions
and were among the most effective at producing behavior change from changes in intention
(Webb & Sheeran, 2006).
Attitudes and behavioral beliefs. The first component of the RAM is the connection
between behavioral beliefs and attitudes. The RAM suggests that it is attitudes towards a
particular behavior, rather than general or global attitudes, that will be most predictive of that
behavior. Thus, RAM investigates attitudes towards behaviors that consist of a specific action
(e.g., vaccinating) and a specific target (e.g., a child). Occasionally, context (e.g., based on
school requirements) and/or time frame (e.g., before the start of the academic year) are included
(Ajzen, 2012).
Attitudes towards a specific behavior are determined by the sum of behavioral beliefs
weighted by the evaluation of those beliefs (Ajzen, 2012; Fishbein & Ajzen, 2010). Ajzen
(2012) provided the following formula to describe the relationship:

. A behavioral

belief (b) is an individual’s belief that a certain outcome (i) is likely or unlikely; or that a thing is
true or false (e.g., “It is likely that vaccination will result in significant side effects”). That belief
is weighted by the individual’s evaluation (e) of that outcome as good-bad (e.g., “Pain at the
injection site would be a very bad outcome”). The sum of these weighted beliefs determines an
individual’s overall attitude toward the behavior. Thus, a strong attitude in favor of vaccination
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would be produced by strong beliefs in the benefits of vaccination weighted by evaluations that
those benefits are very positive. On the other hand, vaccine hesitancy could be predicted by
strong beliefs about vaccine side effects weighted by evaluations of those beliefs as very
negative; by weak beliefs in the benefits of vaccines, or by negative or neutral evaluations of any
perceived benefits of vaccines.
Subjective norms and normative beliefs. The original formulation of the TRA
predicted that behavioral intention would be predicted by the sum of perceived injunctive
normative beliefs weighted by an individual’s motivation to comply with those norms (Ajzen,
2012; Fishbein & Ajzen, 2010). The RAM also includes perceived descriptive norms as a
component predicting subjective norms (Fishbein & Ajzen, 2010). Ajzen (2012) provided the
following equation of the relationship between normative beliefs and norms:

.

However, because this equation does not clearly distinguish between the two types of norms
involved, an alternative equation is proposed:
An injunctive norm (nI) refers to an individual’s belief that an important other, or a
referent (i), believes that they should or should not perform an action (Fishbein & Ajzen, 2010).
For example, a mother’s belief that her pediatrician (or religious leader, or her parents, her
friends, etc.) wants her to vaccinate her child is a perceived injunctive norm. Injunctive norms
are weighted by the individual’s motivation (m) to comply with that referent (Ajzen, 2012;
Fishbein & Ajzen, 2010). Thus, a vaccine-hesitant mother may believe that her pediatrician
wants her to vaccinate her child (n Ii), but may not be motivated to comply with her
pediatrician’s wishes (mi).
A perceived descriptive norm (nD) refers to an individual’s belief that others (i) are or are
not performing a particular behavior. A parent’s perception that other parents like him or her are
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not vaccinating their own children would be a descriptive norm that opposes vaccination. This
descriptive norm is in turn weighted by an individual’s motivation (m) to be like those others.
So, a parent who wants to be like his or her friends would be more influenced by their
perceptions of their friends’ vaccination behaviors. The combination of perceived injunctive
norms and perceived descriptive norms, each appropriately weighted, is theorized to make up an
individual’s overall subjective norm towards—or social pressure to perform—a behavior (Ajzen,
2012; Fishbein & Ajzen, 2010).
Perceived behavioral control and control beliefs. Perceived behavioral control is the
final predictor of behavioral intention in the Reasoned Action Model. PBC is itself a product of
an individual’s control beliefs weighted by their perception of each factor’s power over their
behavior. Ajzen (2012) provided the following equation to describe the relationship:
.
A control belief (c) refers to an individual’s belief that a particular factor (i) is present
(Ajzen, 2012). A mother who believes that her insurance will not cover a trip to the pediatrician
for immunizations expresses a belief that the factor (i.e., lack of insurance coverage – i) is, in
fact, present (c). These beliefs are weighted by an individual’s perception that a particular factor
has the power (p) to affect his or her behavior. Thus, a mother who believes that her insurance
does not cover extra trips to the pediatrician (ci) AND that she is unable to afford the visit
without insurance (pi) is unlikely to take her child to the physician. On the other hand, a mother
who also believes that her insurance will not pay for the visit (ci), but is confident that she can
afford to pay out of pocket (pi) is more likely to take her child to the doctor.
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Applying the Reasoned Action Model to Vaccine Hesitancy
Although the majority of investigations into vaccine hesitancy have lacked a theoretical
basis, it is possible to organize the results of those studies according to the reasoned action
model. Doing so reveals that there are significant areas that remain unexplored. In this section,
the previously reviewed beliefs will be organized and strengths and weaknesses of existing
research will be identified.
Behavioral Beliefs Related to Vaccine Hesitancy
The bulk of knowledge related to vaccine hesitancy beliefs can be organized under the
heading of behavioral beliefs. Apart from demographic variables, this is the area that has been
most thoroughly explored. Vaccine safety beliefs are perceptions of likely outcomes, or
behavioral beliefs. Specifically, they refer to an individual’s perception that negative outcomes
are or are not likely from vaccination. The vaccine necessity beliefs may be comprised of both
behavioral beliefs (e.g., a belief that vaccine-preventable diseases declined due to improved
water and sewage systems rather than vaccination would be related to a belief that vaccination is
or is not likely to result in immunity) or evaluation of beliefs (e.g., a belief that VPDs are not
dangerous suggests a low evaluation of the importance of an immunity outcome). Beliefs related
to complementary and alternative medicine or other alternatives to vaccination also function as
behavioral beliefs, although they relate to different behaviors. Where concerns with vaccine
safety are related to perceived outcomes of vaccination, beliefs related to vaccine alternatives are
connected to the perceived outcomes of those alternatives (e.g., the belief that using homeopathy
will or will not produce immunity). Many evaluations related to vaccination would also function
for vaccine alternatives (e.g., a belief that immunity is important would increase the importance
of both “vaccination produces immunity” and “homeopathy produces immunity” beliefs).
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Although the identification of behavioral beliefs has been the focus of existing research into
vaccine hesitancy, much of that research may have been subject to researcher bias. In order to
effectively address vaccine hesitancy, it is important to accurately identify the beliefs held by
vaccine-hesitant parents. To that end, a research question is proposed:
Research Question 1: What behavioral beliefs related to vaccination do vaccine-hesitant
parents report?
Normative Beliefs Related to Vaccine Hesitancy
There have been comparatively few attempts to identify relevant normative beliefs
related to vaccine refusal. Regarding childhood vaccination, other parents are considered to be
trustworthy, unbiased sources of information (Gardner, et al., 2010). It has been suggested that
the ability of vaccine-hesitant parents to find and associate with like-minded others on the
internet, without regard to geographic location, may have been associated with the recent
upswing in vaccine hesitancy (Salmon, et al., 2015). These two findings suggest that perceived
descriptive norms—that is, the perception that other parents are hesitant about vaccination—may
be important. However, this possibility has not been identified or tested in analyses of vaccinehesitant websites. Furthermore, even if other parents are a referent group for vaccine-hesitant
parents, it is not clear whether vaccine-hesitant parents are motivated to be like other parents.
Though Gardner, et al., (2010) found that other parents were highly trusted, Hobson-West (2007)
found conversely that many vaccine-hesitant parents may view other parents as being
uninformed or not willing to do the work to investigate vaccines themselves. Thus, little is
known regarding important referents or vaccine-hesitant individuals’ perceptions of those
referents’ behavior, and even less is known about vaccine-hesitant individuals’ motivation to be
like those referents.
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Beliefs related to confidence in healthcare providers and the healthcare system may well
be related to motivation to comply with perceptions of injunctive norms. It is logical that an
individual who questions his or her pediatrician’s motives for promoting vaccination, perhaps
believing the doctor to have financial incentives for “pushing” vaccinations, is unlikely to be
motivated to comply with that doctor’s wishes. It is likely that healthcare providers serve as an
important referent for injunctive norms even for vaccine-hesitant parents considering that most
parents obtain most of their vaccine information from their healthcare provider (Smailbegovic, et
al., 2003). However, no other potential referents have been identified. Overall, we have limited
information regarding normative beliefs that may contribute to vaccine hesitancy. Nevertheless,
the reasoned action model predicts that normative beliefs are involved in individuals’ decisionmaking. Therefore, in order to determine whether there are normative beliefs that need to be
addressed, it is necessary to identify normative beliefs that contribute to vaccine-hesitancy.
Thus, a second research question is proposed:
Research Question 2: What descriptive and injunctive normative beliefs related to
childhood vaccination do vaccine-hesitant parents report?
Control Beliefs Related to Vaccine Hesitancy
If there is little information related to normative beliefs, there is even less information
available related to control beliefs, which may influence vaccine hesitancy. It is possible to
consider the collection of beliefs regarding parents’ civil rights as connected to control beliefs.
Specifically, the civil rights arguments appear to be negative reactions to perceptions that the
government or other entities are attempting to reduce a parent’s control over their child. If this is
the case, it may be possible that increasingly vocalized concern with parents’ rights would be

19
seen in individuals who perceive little control over their ability to refuse vaccination, and thus be
associated with increased vaccination rates.
In considering vaccine hesitancy, we intentionally limit the population of interest to those
individuals who perceive that they can vaccinate, but choose not to. In this sense, it may seem
that control beliefs are irrelevant to the question of vaccine hesitancy. However, a parent’s
perception that it is easy or difficult to obtain an exemption; that it is possible to research
vaccination themselves; that it is possible to discuss concerns with a doctor; etc., are all relevant
to the question at hand. Although the RAM predicts that lessening perceptions of control over
these factors would improve vaccination rates, doing so would create ethical difficulties related
to the right of a patient (or parent in this case) to be active in their own healthcare and to make
informed decisions. Thus, even though little is known about which control beliefs may be
relevant to vaccine hesitancy, it can be suggested that control beliefs will not be straightforward
to address. In order to begin to understand how control beliefs contribute to vaccine hesitancy or
to understand how to address those beliefs, it is first important to identify control beliefs.
Therefore, a third research question is proposed:
Research Question 3: What control beliefs related to childhood vaccination do vaccinehesitant parents report?
Identifying vaccine-hesitant parents’ beliefs related to childhood vaccination is a
necessary precursor to any effective health communication campaign. Thus far, reliance on
researchers’ or doctors’ perceptions of vaccine hesitancy has resulted in messages that emphasize
vaccine safety (e.g., persuading parents that the MMR vaccine is not linked to autism) or
necessity (e.g., showing pictures or telling stories about how contracting mumps effects children)
(e.g., Nyhan, et al., 2014). Discussion of perceived alternatives to vaccination (e.g.,
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homeopathy), use of credible sources (e.g., messages from mothers rather than public health
organizations), and civil rights concerns have been given significantly less attention. Asking
vaccine-hesitant parents to report their own beliefs and concerns will allow for improved public
health messaging. However, in order to create and evaluate public health messages, it is first
necessary to understand and be able to measure vaccine hesitancy and its underlying
components.
Evolution of the Conceptualization of Vaccine Hesitancy
Recent work has investigated or theorized the likely components and underlying structure
of vaccine hesitancy. However, even without overt discussion of the nature of vaccine hesitancy,
it is possible to infer earlier conceptualizations through consideration of the operationalizations
that researchers have used to measure hesitancy. Many early attempts to measure or reduce
hesitancy have relied on dichotomous or trichotomous (e.g., “Vaccines are safe;” “I don’t know;”
and “Vaccines are not safe”) outcomes, implying an underlying dichotomous conceptualization
of vaccine hesitancy. Some studies simply used dichotomous or trichotomous outcome measures
(e.g., Wallace, Leask, & Trevena, 2006) while others measured outcomes on 5-point or 6-point
scales before dichotomizing those outcomes for analysis (e.g., Vannice, et al., 2011). The clear
assumption is that a parent is either “anti-vaccine” or “pro-vaccine.” This conceptualization
collapses parents who adamantly refuse all vaccines together with parents who perhaps are
merely concerned about a recent news story that questioned the efficacy of that year’s flu
vaccine. Obviously, addressing these two groups of parents in the same way would be
ineffective for at least one, if not both, groups. Fortunately, academia’s understanding of vaccine
hesitancy is becoming more nuanced.
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Vaccine Hesitancy as a Continuum
Current understandings of vaccine hesitancy assume that parents’ beliefs and actions
exist on a continuum ranging from unquestioning acceptance of all vaccines to unquestioning
rejection of all vaccines (MacDonald & SAGE, 2015). This conceptualization arose from the
recognition that many parents may accept some vaccines, but not others, or may choose to delay
vaccinations for various reasons. Understanding vaccine hesitancy as a continuum rather than a
dichotomy provides a better representation of the many positions parents may hold.
Furthermore, operationalizing vaccine hesitancy as a continuum allows more detailed analysis of
pro-vaccination messaging. Persuasion theory, such as Social Judgment Theory, explains that
individuals’ opinions change slowly rather than all at once. Thus, a message that assuages some,
but not all, of a parent’s concerns would appear to be a failure on a dichotomous outcome
measure, but may be seen as a success on a continuous measure. Finally, understanding
hesitancy as a continuum reveals a population that otherwise would have been ignored—parents
who choose to vaccinate their children, but who still have concerns or fears about that decision.
Even though public health concerns require that parents who forego vaccination receive the most
attention, it is important for doctors, nurses, and other medical practitioners to recognize that
simple adherence does not necessarily imply complete confidence and that certain parents may
benefit from attention even though they do intend to vaccinate. Because the conceptualization of
vaccine hesitancy as a continuum would seem to be a more accurate representation of the belief
system, it is expected that a continuous measure of vaccine hesitancy will likely be an
improvement over simpler dichotomous measures:
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Hypothesis 1: A continuous measure of vaccine hesitancy will be more predictive of (a)
past vaccination behavior and (b) future vaccination intentions than a dichotomous
measure of vaccine hesitancy.
Vaccine Hesitancy as Multi-Faceted
Finally, many researchers have begun to discuss vaccine hesitancy in terms of having
multiple continuous dimensions. The SAGE working group suggested that vaccine hesitancy is
composed of 3 dimensions: confidence, complacency, and convenience (MacDonald & SAGE,
2015). Confidence consists of a parent’s beliefs that vaccines, the medical system, and
individual policymakers can be trusted. Complacency refers to parents’ beliefs that vaccines are
or are not necessary, or that other matters are more important at that point in time. Convenience
refers to factors such as geographical location, language, willingness or ability to pay, and other
potential barriers to vaccination.
The SAGE dimensions were compiled from the working group’s discussion of existing
research and have little empirical testing to support them. Opel, Mangione-Smith, et al. (2011)
created the Parent’s Attitudes about Childhood Vaccines (PACV) measure to identify vaccinehesitant parents. The same team then identified, through exploratory factor analysis, 3
underlying factors that contribute to vaccine hesitancy (Opel, Taylor, et al., 2011). The three
identified factors were characterized as “Safety and Efficacy,” “General Attitudes,” and
“Behavior” (Opel, Taylor, et al., 2011).
Identifying any existing latent factors that predict vaccine hesitancy will allow
researchers more precision in developing and testing pro-vaccination materials and will provide
medical and public health professionals a greater understanding of vaccine hesitancy. For
example, the SAGE model provides the possibility of a message that may improve confidence
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but also increase complacency. For example, a message that focuses on the large number of
American children who have received the MMR vaccine without experiencing side-effects may
successfully convince a parent that the MMR vaccine is, in fact, safe for children. However, the
same message may also convince that parent that the resulting herd immunity will protect their
child enough to make the vaccine unnecessary. The possibility of a message affecting various
vaccine-hesitancy beliefs in different ways may explain why one study was able to produce a
message that successfully reduced the belief that vaccines are linked to autism, but
simultaneously reduced parents’ intention to vaccinate their children (Nyhan, et al., 2014).
However, both the PACV and the SAGE models have some drawbacks. The SAGE
model currently lacks empirical support. The Opel model has been empirically tested, but relies
on dichotomous measures (or dichotomizing continuous measures) and initially included only 18
survey items to test, two of which were removed after validation analyses. Ideally, measure
development would begin with a much larger pool of potential items, each measured
continuously, and drawn from vaccine-hesitant parents rather than the perceptions of pro-vaccine
researchers. Furthermore, the SAGE model includes the concept of convenience (i.e., whether or
not a parent feels capable of vaccinating a child), which does not precisely fit the idea of vaccine
hesitancy (i.e., a “delay in acceptance of refusal of vaccination despite availability of vaccines
[emphasis added]) (MacDonald & SAGE, 2015, p. 4163). A parent who chooses not to
vaccinate due to a belief that the vaccines would cost too much is not necessarily vaccinehesitant and should be addressed differently from vaccine-hesitant parents. The PACV, on the
other hand, includes behavior which, though useful to medical practitioners in identifying highrisk parents, is not a measure of vaccine hesitancy but rather an outcome. A better measure of
vaccine hesitancy for the purposes of academic research and the design and testing of public
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health messages would focus solely on parents’ attitudes and beliefs. Thus, the following
hypothesis and research questions are proposed:
Hypothesis 2: Vaccine hesitancy is composed of two or more latent factors.
Research Question 4: What latent factors comprise vaccine hesitancy?
Research Question 5: How are the latent factors comprising vaccine hesitancy related to
each other?
Research Question 6: Which latent factor(s) are most predictive of (a) past vaccination
behavior and/or (b) future vaccination intention?
The Need for a New Measure of Vaccine-Hesitant Attitudes
Even though significant academic and public health interest has been aimed towards
vaccine hesitancy, very little progress has been made in reducing it. Multiple reviews have
determined that interventions designed to reduce hesitancy, increase vaccination rates, or
increase intention to vaccinate have provided no clear guidance regarding strategies that are and
are not successful (e.g., Dubé, Gagnon, MacDonald, & SAGE, 2015; Sadaf, Richards, Glanz,
Salmon, & Omer, 2013). One study even found that certain intervention messages have the
potential to produce less-positive attitudes toward vaccination (Nyhan, et al., 2014). Moreover,
the rise of vaccine hesitancy in the United States population suggests that the existing vaccinepromoting campaigns may be ineffective at reducing hesitancy. There have been multiple
attempts to reduce vaccine hesitancy, but little documented success. One difficulty in improving
our campaigns surrounding vaccine hesitancy is the current measurement of vaccine-hesitant
beliefs. An improved measure of the various common beliefs that contribute to vaccine
hesitancy would allow for more detailed analysis of the effects, or lack of effects, of existing
messages and for the development of more precisely targeted messages.
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In order to develop a thorough measure of vaccine-hesitant attitudes, the first step must
be to elicit a broad range of beliefs from vaccine-hesitant parents. For the purposes of this
content area, it should be assumed that most researchers are biased in favor of childhood
vaccination. These researchers are, therefore, likely to be biased towards believing that vaccinehesitant parents are uninformed, that they have been misled, or that they simply do not
understand the science of vaccination. As a result, existing research that has involved
researchers identifying vaccine-hesitant beliefs by analyzing internet sites or message boards
may have been subject to confirmation bias, attention bias, or other threats to validity. It is
possible that researchers biased against vaccine hesitancy would have been more drawn to the
most extreme, or most scientifically-unfounded, beliefs espoused on these sites and may have
missed more moderate or more reasonable beliefs (e.g., beliefs related to healthy feeding
practices). Moreover, the use of websites and message boards introduces a sampling bias that
would have omitted less vocal opponents of vaccination, who may have different beliefs or
concerns. Therefore, existing research is likely biased towards representing those parents who
are most critical of vaccination and under-representing parents who are closer to the middle on
the vaccine hesitancy continuum.
Despite these biases, existing research provides an excellent starting point for
understanding the continuum of vaccine hesitancy. However, it is important to develop a
measure that accurately identifies parents who are at any point on the continuum. The first step
in creating a measure should be to elicit relevant beliefs from vaccine-hesitant parents rather than
relying on the biased samples of beliefs reported in previous research. Using Fishbein and
Ajzen’s (2010) Reasoned Action Model provides a guide for not only the elicitation of a
thorough catalog of relevant beliefs, but also for understanding the theoretical connections
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between beliefs, attitudes, and behavioral intention. The second step in developing a model and
measure of vaccine hesitancy is the collection of data from vaccine-hesitant parents and
structural analysis of that data. This dissertation project endeavors to create that model and
measurement instrument.
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QUALITATIVE ANALYSIS OF PARENTS’ BELIEFS ABOUT
CHILDHOOD VACCINATION

Much research related to vaccine hesitancy has focused on analyses of publicly available
texts such as message boards or websites. Other research has attempted to measure or
conceptualize vaccine hesitancy using researchers’ perceptions of vaccine hesitant beliefs. As
has been discussed already, both approaches have significant opportunity for bias. One
necessary avenue for research, if we seek a more valid and accurate understanding of vaccine
hesitancy, is to elicit relevant beliefs directly from vaccine-hesitant parents.
Study 1 Method and Sample
Data was collected using Amazon’s mTurk. Research suggests that mTurk workers tend
to be American, female, and well-educated (Ross, Irani, Silberman, Zaldivar, & Tomlinson,
2010). Because this study is focused on parents living in the United States of America, and
because prior research suggests that vaccine-hesitant parents tend to be female and to be bettereducated than non-hesitant parents (Gilkey, et al., 2013; Gust, et al., 2008), mTurk was judged to
be a reasonable source for participant recruitment.
A survey was posted advertising for participants who were “parents of children age 16 or
younger to tell us briefly about various science and health topics.” The survey was accessed by
321 participants. Of those participants, 87 were not parents and 24 did not have children under
the age of 16. These participants were disqualified from the rest of the survey, leaving 210
participants. Of these 210 participants, 8 did not complete the screening survey, leaving 202
participants who were screened for vaccine hesitant attitudes.
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The screening survey included ten questions on various scientific and health topics3,
including two questions about vaccination (i.e., “I have felt concerned about a vaccine that was
recommended for my child” and “I have thought about refusing at least one vaccine that was
recommended for my child.”). The eight non-vaccine-related items were included to initially
obscure the subject matter of the research in an attempt to avoid having participants misrepresent
their views in order to take the survey. Each Likert-style item was measured on a 7-point scale
ranging from Strongly Disagree to Strongly Agree. Participants were disqualified if they
disagreed (defined as selecting “Strongly Disagree,” “Disagree,” or “Somewhat Disagree”) with
either of the vaccine hesitancy items. Of the 202 participants who took the screening survey, 84
were disqualified, leaving 118 qualified participants (a 58.4% vaccine hesitancy rate). Of the
118 qualified participants, 11 finished less than half of the survey. Responses from participants
who did not finish the survey were retained and the responses that were provided were analyzed.
The survey was formed with guidance from the Reasoned Action Model (Fishbein &
Ajzen, 2010). Participants were asked open-ended questions related to perceived advantages and
disadvantages of childhood vaccination, groups or people participants perceived to vaccinate or
to not vaccinate their children, groups or people they perceived to advocate for or against
childhood vaccination, and factors or circumstances that would make it easy or difficult to
vaccinate their own children. In addition to the RAM-guided questions, participants were asked
about how they felt “good” and “bad” parents act in regard to both childhood vaccination and to

3

Non-vaccine-related items asked for parents’ beliefs about global warming, the connection between cancer and

smoking, evolution, stem cell research (2 items), homeopathy, and purported relationships between nuclear power
plants and cancer and between cell phones and cancer. All topics except for stem cell research were measured with
a single item.
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their children’s health generally, their beliefs regarding alternatives to vaccination and the
necessity of vaccination, their preferences for the role of government, schools, and parents in
making vaccination decisions for children, and their attitudes towards mandatory vaccination
laws, religious exemptions, and personal belief exemptions to vaccination. Finally, participants
were asked about dangers they perceived from vaccinating or not vaccinating and about a
number of controversial vaccinations4. Participants’ responses were analyzed qualitatively,
using open-coding to identify any emergent themes (Keyton, 2015), rather than using RAM to
develop a pre-determined codebook. Efforts were made to capture every unique idea or belief
presented by participants. After beliefs were identified and coded, they were organized into
themes that directly related to research questions one through three (regarding the behavioral,
normative, and control beliefs held by vaccine-hesitant parents), or into themes that were less
clearly connected to RAM variables.
Sample Demographics
Sample demographics are reported in Tables 1 through 3. Of those participants who
completed the entire survey, 57% were female and 43% were male. Participants’ average age
was 35.4 years, ranging from 20 to 59 years old. Participants cared for an average of 1.6
children 16 years old or younger, with participants ranging from 1 to 7 children in that age range.
The sample was primarily Caucasian (70.3%), followed by Black or African American (11.0%),
Asian (9.3%), and American Indian or Alaska Native (1.7%). No participants indicated that they
were Native Hawaiian or Other Pacific Islander and 4.2% of participants chose not to indicate

4

The specific vaccinations asked about were HepB (i.e., hepatitis B), DTaP/TDaP (i.e., diphtheria, tetanus, and

acellular pertussis), MMR (i.e., measles, mumps, and rubella), varicella (i.e., chickenpox), HPV (i.e., human
papillomavirus), polio, and the flu.
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race. Ethnicity was asked separately, and 11.2% of participants indicated Hispanic heritage,
84.1% indicated that they were not Hispanic, and 4.7% preferred not to indicate ethnicity.
Generally, the participants were married (76.6%), although 11.2% of the sample were
never married, 9.3% were divorced, no participants indicated being widowed, and 2.8%
preferred not to indicate their marital status. Nearly all of the sample (97.2%) indicated that their
youngest child lived with them. Of the divorced participants, 72.7% indicated that their
youngest child lived with them. Of the never married participants, 91.7% indicated that their
youngest child lived with them. Just over half of participants (55.1%) indicated that they and a
spouse, partner, or co-parent jointly made medical decisions for their child or children, 43.0%
indicated that they primarily made those decisions alone, and 1.9% reported that they did not
make medical decisions for their child. Of the divorced and never married participants, 14 of 23
(60.9%) made the decisions themselves, 8 (34.8%) made decisions with a co-parent, and 1
participant did not make medical decisions. On average, participants were 26.1 years old when
their youngest child was born (with parents’ ages ranging from 16 to 43 years at their youngest
child’s birth).
Participants’ eldest or only child was 10.5 years old on average, ranging from less than a
year old to 32 years old. About two-thirds of the participants reported their oldest child to be
fully vaccinated according to CDC guidelines (67.3%). Just over a quarter (26.2%) reported that
their oldest child was partially vaccinated for their age. Only 5 participants (4.7%) indicated that
their oldest child was completely unvaccinated. Participants’ youngest children were 7.9 years
old on average and ranged from less than a year to 16 years old. Of the 62 participants who had
more than one child, 71.0% reported that their youngest child was fully vaccinated, 21.0%
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indicated partial vaccination, and 5 participants (8.1%) indicated that their youngest child was
not vaccinated at all.
Regarding vaccination schedules, 74 (69.2%) participants reported that their oldest child
was vaccinated according to CDC recommendations while 20 (18.7%) reported using a delayed
schedule with their eldest child. Of those participants with more than one child, 44 (41%)
vaccinated their youngest child according to the CDC schedule and 13 (21.3%) used a delayed
schedule. The remaining participants either did not vaccinate at all, were unsure of whether their
children were vaccinated according to the CDC schedule, or preferred not to say.
Qualitative Results and Discussion
Analysis of the open-ended data sought to identify both common beliefs and so-farunreported beliefs related to childhood vaccination. Many previously-reported beliefs (e.g.,
vaccines cause autism) were identified; however, participants also reported a few beliefs that had
not previously been reported in academic literature. Both the most common and the most novel
beliefs are reported and discussed in the following sections.
Behavioral Beliefs
Data were analyzed for behavioral beliefs relating to both vaccinating and not vaccinating
children in response to RQ 1 (What behavioral beliefs related to vaccination do vaccine-hesitant
parents report?). Both common and less common, but previously under-reported or unreported
beliefs are discussed.
New Vaccines and Other Newly-Identified Beliefs
One belief observed in the data related to parents’ fears specifically regarding new
vaccines. One participant wrote “I have many concerns about new vaccinations. I don’t believe
enough time and research has gone into the side effects and if they really do work.” Another
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wrote “The only concern is with new vaccines that are should [sic] be introduced and may have
some unknown side effects.” Although this was not one of the most common themes, it has not
been identified or discussed in previous literature. Parents expressed distrust related to new
vaccines, arguing that newer vaccines have not had the time to be thoroughly tested and are more
likely than older vaccines to have unknown side effects. Other parents expressed the belief that
new vaccines are unnecessary (in regards to the HPV vaccine: “I don’t want my kids to get this
shot because it’s too new and isn’t necessary.” Another parent simply described the HPV
vaccine as “too new to be safe”). The apparent idea that new vaccines are insufficiently tested,
or that they are unnecessary if the disease has not had a vaccine in the past, are misconceptions
that should be addressed by public health and health communication experts. Although the HPV
vaccine is clearly identified as a “new” vaccine, it will also be important to identify which, if
any, other vaccines are perceived as too “new” to be safe or necessary.
Other behavioral beliefs that have not previously been identified in academic literature
include the idea that students who are unvaccinated or under-vaccinated risk missing school and
falling behind in their studies and comparisons made to other countries’ vaccination practices.
When asked about the advantages of vaccinating, participants responded “Less sick days missed
from school” and “Not missing school.” Future public health campaigns may want to include
discussion of the secondary risks of not vaccinating, such as falling behind in school or missing
play time with friends.
Another parent reported feeling concerned about the American vaccination schedule,
comparing the USA unfavorably with Japan5: “My concerns are that other countries, Japan for

5

A comparison of the 2017 CDC (Centers for Disease Control and Prevention, 2017) and 2016 Japan Pediatric

Society (JPS; Japan Pediatric Society, 2016) recommended schedules suggests that there is some accuracy to the
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example, have a very different schedule for vaccination, and their disease rates are lower.” Other
parents were more general with their comparisons: “I do have some concerns on required
vaccinations and why the USA requires so many that other countries do not.” Public discussions
and publicly available information regarding the CDC’s decision-making process, specifically
with regard to which diseases the CDC does and does not recommend vaccinations for, and why
other countries have made different decisions, may provide a useful avenue for increasing parent
trust in the CDC-recommended schedule.
Autism
Other beliefs observed in the sample are well-represented in the existing literature. As
expected, many parents reported concerns with the dangers of vaccines. One of the most
common potential threats mentioned was the possibility of vaccines causing autism. One parent
wrote:
I'm most concerned of an otherwise healthy child, getting sick, crippled or die from the
chemicals in a vaccine. There have been reports of a child developing autism after having
received a vaccine. And the one thing that no one can do, is prove that those children did
not get autism from those vaccines.
However, some parents also reported an understanding that the autism link had been debunked.
In responding to a question about what specifically had concerned parents in the past, one
participant responded: “The preservatives or possibility of autism but that has been debunked.”

assertion that Japan requires fewer vaccines. Rotavirus, flu, and mumps, all considered recommended or routine in
the United States, are listed as voluntary in Japan. HepA and meningococcal disease vaccines are not listed in the
JPS recommendations at all. However, the BCG (i.e., tuberculosis) and Japanese encephalitis vaccines are listed as
routine by the JPS and are not included in the CDC recommendations at all.
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Another parent reported a belief that autism is linked to vaccination, but also indicated that
autism may not always be the most frightening outcome, saying, “I think that it causes autism in
some people but the pros still heavily outweight [sic] the cons.” It seems that the vaccinehesitant community’s beliefs about vaccines and autism may be changing and health
communication campaigns should consider expanding their focus to additional perceived threats.
Generalized threats
In addition to autism, other perceived threats were also reported. Many parents generally
referred to “diseases,” “bad reactions,” or to “side effects.” In fact, most observed threats were
generally vague, as in references to “possible unforeseen adverse reactions to the vaccine,” or to
“Long term effects of the newer vaccines.” The fact that most parents were not specific with
their fears may pose a difficulty for public health campaigns – it is more difficult to argue against
a fear of a general threat than to address a specific fear.
Other Perceived Threats of Vaccination
A few parents listed specific perceived negative health outcomes other than the
possibility of autism. The idea of vaccines causing cancer appeared, particularly with regard to
the commonly reported concerns about vaccine ingredients such as thimerosol. Other parents
mentioned the idea that vaccination could make their child more susceptible to contracting other
viruses. Many parents reported fears that their children might suffer allergic reactions to
vaccinations. A few parents even reported concerns that vaccination might be fatal to their
children. In listing concerns about vaccination, one parent rather succinctly responded “Side
effects. Death. Turning my child into a vegetable.” Despite the fact that most of the parents in
this sample referred to generalized threats and that a large proportion of the parents in this
sample fully vaccinated their children (even the parent quoted above worried about death and
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“turning my child into a vegetable” reported that her children were at least partially vaccinated),
there was still some belief that vaccines can lead to truly disastrous outcomes.
Dangers of not vaccinating. Although the majority of the responses focused on the
perceived threats of vaccination, when asked about the dangers of NOT vaccinating, many of the
parents reported concerns. Most parents listed the dangers of not vaccinating, with only six
participants responding “no,” “none,” or giving similar answers. Primarily, parents listed
diseases, death, and permanent disability as dangers of not vaccinating. In general, parents
seemed very knowledgeable about the possible dangers of vaccine-preventable diseases (VPDs).
There were, however, fewer responses related to the dangers of spreading disease to others.
Only nine parents included the possibility of spreading diseases to family members or others as a
possible threat. This suggests that although information about the risks of contracting VPDs may
have saturated the vaccine-hesitant audience, there may still be room to expand on the threat of
passing illnesses to siblings or friends.
Concerns with the vaccine schedule and necessity of vaccines. Many concerns that
have been consistently identified in prior literature were also apparent in this sample. A number
of parents reported feeling that some vaccines are unnecessary (e.g., “The amount of different
vaccines suggests that they can’t all be necessary. I believe that while some vaccines are
important, others are dangerous and unnecessary”; “I also think that some of the vaccines are just
unnecessary for some kids at certain times”). There was concern that vaccines are given too
early in the child’s life (e.g., “given to babies that have not even had a chance to build up their
immune systems is wrong”; “I feel that although vaccines are necessary, they should be limited
until the child has reached a more suitable age”). Participants also reported beliefs that too many
vaccines are given to children (e.g., “I think maybe at one time they were ok, however there [sic]
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it used to be years ago there were 3 or 4 vaccines, now there are at least 16 different vaccines
given to children. It is too much”6).
Belief in Effective Alternatives to Vaccination
When asked about alternatives that can work as well as or better than vaccination, or that
could make vaccination unnecessary, parents mostly reported either that they were unaware of
such options or that there were no equally effective alternatives. Although it is important to
continue developing messages for those parents who do believe in effective alternatives, this
result is promising – it seems that most parents, even those who are concerned about vaccination,
are convinced of the relative efficacy and necessity of vaccination in general. Of those suggested
alternatives, the most common was to rely on good nutrition and exercise (e.g., “I think eating a
healthy diet and getting plenty of exercise works just as well as vaccination and keeping your
children healthy”). The next most common suggestion was a reliance on breastfeeding infants
(e.g., “I think mother milk works better than vaccination. Because mother milk does not make
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Offit, et al., (2002) addressed this commonly reported concern. Although it is true that the total number of

vaccines and injections that children receive has increased over the years, the total number of antigens (i.e., immuneresponse-inducing substances, specifically proteins or polysaccharides) has decreased. In 1900, children received a
single vaccine – against smallpox – which contained approximately 200 antigens. In 1960, children received five
vaccines containing approximately 3217 antigens. In 1980, the numbers increased to seven vaccines and
approximately 3041 antigens (the number decreased because the smallpox vaccine was removed). In contrast, in the
year 2000, children in the United States were expected to receive eleven vaccines containing between a total of 123
and 126 antigens. The reason for the decrease in antigens is a combination of the removal of the smallpox vaccine
from the recommended schedule and improvements in protein chemistry. As a point of comparison, Offit, et al.,
(2002) estimated that a healthy infant could respond to about 10,000 vaccines containing about 100 antigens each
before “overwhelming” that infant’s immune system.
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any side effect [sic]”; “Naturally occurring antibodies and immunity’s [sic] given through breast
feeding”). Other responses focused on controlling the child’s environment in order to prevent
the child from being exposed to disease (e.g., “Try to avoid foods, environmental exposures
which may weaken the immune system such as lead exposure, pesticide exposure, etc.”; “have
them avoid busy crowded areas that puts them at risk of disease or viruses.”; “Have a clean
home. Home-school your child.”). Some parents focused on the idea of natural immunity, but
even those who brought up the idea seemed uncertain about it (e.g., “…for chickenpox, it is
debatable whether it may be better or not to get the disease”; “Maybe natural immunity”;
“Possibly exposing a healthy older child to the illness”). A few parents mentioned homeopathy
or natural remedies as alternatives. No other complementary or alternative medicines (CAM) or
therapies were mentioned. A few parents pointed to handwashing and good hygiene as being
potential alternatives to vaccination. However, overall, the parents reported that there were no
equally effective alternatives to vaccination available.
Beliefs About Specific Vaccines
Finally, parents were asked their opinions about a number of specific vaccines. Most
parents responded positively to most individual vaccines, with the polio vaccine being regularly
rated as “important” or “very important.” One parent even wrote that the polio vaccine was
“Probably the only vaccine I think ever did any good.” The HepB vaccine was also very
positively perceived by most participants.
The DTaP/TDaP and MMR vaccines received more mixed responses. In regard to the
DTaP/TDaP vaccines, parents responded “toxic,” “given too young and vaccine needs to be split
up,” and “I have read reports that it resulted in some infant deaths.” Other parents called it
“necessary” and “good.” Although some parents referred to the MMR vaccine as “VERY
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important,” “good,” and “necessary,” others were significantly less positive. Participants called
the MMR vaccine “toxic,” stated “This one scares me alot [sic],” and mentioned a “possible link
to autism.”
Responses to the chickenpox (varicella) and HPV vaccines were also mixed. The
chickenpox vaccine was called “rediculous [sic]” and “toxic.” One parent asked “Don’t we all
get chickenpox anyway?” and another stated “I thought this has been eradicated [sic].” In
contrast, other parents wrote “The younger a child gets it the better!” and “very good to have,
can be deadly in children and elderly.” One parent referred to her own experiences contracting
chickenpox as the reason that she is grateful for the vaccine now. Parents reported perceptions
that the HPV vaccine is given too young or could be delayed (e.g., “we can do this later”; “I plan
on having this done when she is older.”) Others worried about side effects (e.g., “will not be
giving this vaccine to my children either. The possible side effects are too serious”; “I have
heard more bad than good about this shot”). Still other parents called the HPV vaccine
“GREAT” and said it was “Important but also controversial.”
Finally, the flu vaccine was generally seen as unnecessary: “I don’t believe that flu
vaccines are necessary in most cases”; “shouldn’t be required ever”; “should always be
optional.” A few parents reported more negative responses (e.g., “Thimerosol! will never get
this. ever”), and a few reported positive feelings (e.g., “Not necessary, but a good idea”; “I
believe this one is really needed”). However, the overall response to the flu vaccine was simply
that it is unnecessary.
Normative Beliefs
The second research question asked about which descriptive and injunctive normative
beliefs that vaccine-hesitant parents would report with regard to childhood vaccination.
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Participants were asked about their perceptions of injunctive and normative beliefs with regard to
both vaccinating and not vaccinating their children.
Injunctive Normative Beliefs
Not many individuals were mentioned by participants. Six parents brought up Jenny
McCarthy (a comedian and vocal advocate against vaccination) as a person who would not want
parents to vaccinate their children. Most of the references to McCarthy were matter-of-fact and
lacked evaluation, but the ones that did give an evaluation of her as a source were not positive:
“…that whole Jenny McCarthy ranting about how vaccines cause Autism and people believed
her. She’s not a doctor so I never listened to her and in fact pretty much felt she’s a wingnut and
probably anything she says the opposite is true.” Andrew Wakefield (who wrote the Lancet
article linking the MMR vaccine to autism) was not mentioned at all, although autism was a
common refrain in the data set. Dr. Sears (who included a commonly-used alternative
vaccination schedule in his book) was mentioned by four participants, also without much
evaluation one way or the other.
Parents had trouble identifying any cohesive groups that opposed vaccination. There was
some reference to “hippies” (9 parents), churches or religious groups (14 parents), and
alternative medicine practitioners (7 parents). However, even these groups are fairly undefined.
No participants listed a named organization or group that recommends against childhood
vaccination. Generally, participants identified people opposed to vaccination by their beliefs, not
their group affiliations. Among others, participants identified “Anti vax super crunchy mom
groups,” “Those who do their own research and are more aware of natural alternative approaches
to healing the body,” “conservatives,” and “…those who are into homeopathy” as recommending
against vaccination.
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When discussing those individuals and groups that advise in favor of vaccination, parents
referred to “scientists and medical professionals,” “schools and the local health authority,” and
“The government.” On a positive note, many respondents (38 participants) identified their own
family and friends as supporting vaccination. Some parents' responses called into question
groups that recommend in favor of childhood vaccination. One parent wrote: “I generally have
concerns about science and its political focus. A lot of so-called science is not replicable and is
therefore worthless. Much of science now has an agenda I disagree with and that lowers my trust
in it. Another suggested a lack of consensus among medical professionals: “I just wish scientists
and doctors alike would get all their eggs in one basket and have definite answers not it’s good
one minute and the next it’s the worst thing you can do.”
The fact that vaccine-hesitant parents are unlikely to list particular individuals as
advocating against childhood vaccination, and that there seem to be few named groups
recognized as leading the charge against vaccination, may present a difficulty to health
communication professionals. Although focus on “the government” and “big pharma” allows
the more vocal vaccine-hesitant community to easily attack the credibility of sources in favor of
vaccination, the relative lack of clear opponents to vaccination will make it difficult for provaccine campaigns to respond in kind. It is possible that this difficulty might be overcome by
first highlighting the sources of anti-vaccine messages and then questioning their credibility.
However, the complete lack of reference to Andrew Wakefield combined with the stillsignificant focus on vaccines and autism suggests that even this may not be effective.
Opportunities to reduce perceived injunctive norms against vaccination may prove to be
extremely limited.
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Descriptive Normative Beliefs
Parents were asked both to describe those individuals who vaccinate or do not vaccinate
their children and to describe the qualities they associate with “good” and “bad” parents.
Although the questions written to directly assess descriptive normative beliefs (regarding
“individuals or groups who are” least likely to vaccinate, most likely to vaccinate, or likely to
vaccinate their children according an alternative schedule) primarily resulted in the same
individuals and groups being listed as the injunctive questions, the responses about “good” and
“bad” parents can shed a little more light on how vaccine-hesitant parents see others who do or
do not vaccinate their own children.
Participants generally suggested that “good” parents do their own research and make their
own decisions (e.g., “Do their own EXTENSIVE research and me come [sic] aware of how
things work.” [emphasis in the original].) Some participants responded that “good” parents
listen to their doctors or simply stated that “good” parents vaccinate their children (e.g., “They
should get them.”; “I think a ‘good’ parent should vaccinate, but only once they are fully
informed”). There were no responses that suggested that “good” parents should not vaccinate
their children. Even the responses that were most negative toward vaccination still allowed for
the possibility that a “good” parent would ultimately choose to vaccinate: “A good parent should
be aware of just what the negative effects of vaccination can be. They should vaccinate if they
believe their child is not at risk of these negative effects.”
There were some responses that suggested “good” parents care for their children, make
check-up appointments, and similar activities. Public health campaigns may be able to make use
of this perception by recognizing vaccine-hesitant parents for the “good” parenting behaviors in
which they are engaged and then tying those behaviors to other positive behaviors such as asking
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doctors and nurses about their vaccine-related concerns, speaking to friends and family members
about important medical decisions (drawing also from the fact that most parents viewed their
friends and family as being pro-vaccine; and that, statistically, most of their friends and family
will have had positive or neutral responses toward vaccines), and, ultimately, making the
informed choice to vaccinate.
In contrast, there was no real consideration of societal obligations or of “good” parents
reducing the risk of their own children endangering others in the responses to this question. This
may also provide an opportunity for focusing future campaigns to introduce this belief.
Regardless of whether a focus on protecting others would be an effective message, it is useful to
know that vaccine-hesitant parents are able to associate “good” parenting with the (informed)
choice to vaccinate one’s child.
Conversely, responses to the question about “bad” parents included the perceptions that
“bad” parents either skip vaccinations entirely or that they do not do their own research and trust
blindly in other sources. However, there is still little suggestion that “bad” parents vaccinate
their children. In general, parents had more ideas and more specific ideas about “bad” parents
than they had about “good” parents. As examples, “bad” parents were described as: allowing
their children to be over- or under-weight; not promoting exercise; feeding their children junk
food and soda instead of vegetables and water; skipping yearly checkups and regular vitamins;
not setting bedtimes or allowing their children to ignore bedtimes; or even hitting their children.
Many of the responses focused on parents’ responsibility to provide healthy, nutritious, diets for
their children (e.g., “Bad parents neglect their children. They do not provide the love and
support that is necessary. They do not feed their children a healthy diet.”; “Doesn’t go to the
doctor, call the doctor, feed them healthy or get any exercise”). Many of the responses focused
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on “bad” parents’ perceived lack of concern for their children: “A bad parent doesn’t care. A
bad parent does whatever they want without any caution, because ‘my parents did it and it didn’t
kill me!’”
The perceptions of “bad” parents did include allusions to the idea of herd immunity or
obligation to a larger community, mostly with regard to “bad” parents letting their children go to
school while sick and contagious. This suggests that it may be effective to marry a “bad parent”
narrative to messages containing herd immunity arguments.
The fact that participants generally did not see “good” parents as refusing vaccinations or
“bad” parents as accepting them, but focused more on caring for their children, putting in the
effort to make an informed decision, and thinking about their own child’s unique needs reflects
on vaccine-hesitant parents’ descriptive normative beliefs regarding vaccination. If “good” and
“bad” parents are considered as generalized referent groups, this suggests that parents’
descriptive normative beliefs do not necessarily preclude the possibility of ultimately vaccinating
one’s child. It should be noted that some participants may have been responding to these
questions based on the assumption that they were being asked to describe what the media’s or
scientific community’s definitions of “good” and “bad” parents were – one parent wrote “If you
are referring to "bad parents" as being those who do not vaccinate, I do not agree.” – but most
seemed to engage with the questions as intended.
Control Beliefs
The third and final research question sought to identify any control beliefs, either
promoting or suppressing childhood vaccination. Participants were asked about factors that
would make it easier or more difficult to vaccinate their children. Most of the answers provided
would not be identified as control beliefs in a Reasoned Action analysis. Instead, the answers
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focused primarily on behavioral beliefs such as concerns about vaccination and the perception or
assumed existence of serious side effects as making it more difficult to vaccinate. The most
commonly reported true control beliefs surrounded free or affordable vaccines and healthcare or
transportation. However, these were generally listed as factors making it easier to vaccinate.
Participants did not seem to perceive that they would be unable to vaccinate if they decided to do
so. This is relatively unsurprising as the WHO SAGE working group’s definition of vaccine
hesitancy explicitly defines vaccine hesitancy as “delay in acceptance or refusal of vaccination
despite availability of vaccination services [emphasis added]” (MacDonald & SAGE, 2015, p.
4163). Thus, the definition of vaccine hesitancy effectively confines the phenomenon to only
those individuals with high perceived behavioral control but who lack adequate pro-vaccination
attitudes, perceived norms, or both.
The reported beliefs that came closest to control beliefs concerned parents’ ability or
inability to find information about vaccines. Specifically, parents expressed wishes to find
information specific to their own child, not just general epidemiological data for an entire
population. When asked about why they ultimately chose to vaccinate or not vaccinate, one
parent, wrote:
I haven't vaccinated my son since his reaction at 4 months old. He's 16 now. I haven't
vaccinated my 11 year old daughter at all. I feel its safer now to vaccinate them, but my
pediatrician isn't open to discussing my concerns, and will not order separate vaccine
doses. I am considering finding a new pediatrician that is willing to communicate with
me and work with me.
The creation and dissemination of a decision tree which helps to guide parents in making a
decision based on their child’s health, previous reactions to vaccines, allergies, family history of
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vaccine reactions, and similar concerns may serve to significantly increase some parents’
confidence that they are able to make the right decision for their individual children. Similarly,
training medical practitioners to explicitly ask these questions (rather than silently relying on
medical records and histories) and to explain how the answer to each question does or does not
alter the doctor’s recommendation, and why it does or does not, might also help many parents
feel more confident in their decision to vaccinate.
Additionally, parents reported wishes for more easily accessible (and – in their minds –
more credible and balanced) information about vaccine ingredients; short-term AND long-term
side effects; information about rates of infection and protection; and information about the
benefits and harms of alternative schedules. It should be noted that most responses seeking
information about delayed schedules came in response to or immediately following questions
specifically asking about vaccine schedules. However, although the interest was likely primed
by the survey, parents expressed significant interest in knowing more about delayed schedules.
Perhaps some attention should be paid to creating health communication messages engaging with
these schedules, identifying both the pros and cons (in order to be perceived as honest and
balanced), and clearly explaining why the recommended schedule is more beneficial for most
children.
Additional Findings
Although the research questions focused only on the behavioral, normative, and control
beliefs predicted to be important by the Reasoned Action Model, the data also revealed beliefs
related to the obligations and appropriate influence of government and school officials. These
beliefs are not easily categorized into the RAM components as they somewhat combine both
normative and control beliefs. Participants mostly responded that the government has a
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responsibility to mandate vaccinations in order to protect the population; however, a significant
portion of participants resisted what they saw as government intrusion, suggesting that the
government needs to “stay out of it.” Others considered the government’s role as being
primarily a regulatory influence on the pharmaceutical companies rather than mandating specific
vaccines: “I think the government should make vaccines safer and more effective. I think they
should answer people's concerns, instead of painting them as anti-vaxxing nutjobs.” Parents felt
that the government should concern itself with making vaccines safe and affordable; funding
additional research; providing information (but not “propaganda”); and giving recommendations
(but not necessarily mandating that those recommendations be followed). The appropriate role
of schools and school officials was effectively the same as that of the government, suggesting
that parents make little distinction between the federal government and local school districts.
Interestingly, when parents were asked about the various types of vaccine exemptions,
there was a significant amount of disapproval. Response to personal belief exemptions ranged
from very positive:
I believe that these are necessary. I had to use these to be able to enroll my children in
school. I did not want to vaccinate my children at too early of an age because I wanted to
allow their bodies time to build up their natural immunities first. If I had not been able to
access the personal belief exemptions my children would not have been able to be
enrolled into the public school system. So, I feel that every parent should have access to
these exemptions.
to very negative:
I don't think this should be allowed because there should be basic requirements for kids
being able to enroll in school. I think this exemption can be abused and it isn't a good
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idea to allow it. It also puts other kids [sic] health at risk if they are sent to school with a
contagious disease7.
Responses to the idea of religious exemptions were also surprising. To begin with, many of the
participants were unfamiliar with the concept of a religious exemption to vaccine requirements.
Responses ranged from “I think that is good. Not everyone has the same opinion.” to “They are
unnecessary and un resonable [sic].” The question of herd immunity and ensuring the health and
safety of other children came up most often in the questions about religious and personal belief
exemptions.
Final Notes and Discussion
After completing the open-ended questions and before answering the demographic
survey, participants were asked whether they had any thoughts about childhood vaccination that
had not already been covered. Most participants said that they did not, suggesting that this
survey was successful in eliciting a nearly comprehensive understanding of most vaccinehesitant parents’ thoughts and concerns are related to childhood vaccination. Parents were also
asked to report, if they had already made a decision about vaccination, and if so what ultimately
led to that decision. Most parents reported weighing pros and cons of vaccinating and doing
research into individual vaccinations. Many of these parents ultimately did choose to vaccinate
their children, despite their concerns. One parent answered the question: “I vaccinated because
the benefits ultimately outweigh the risks.”

7

The parent quoted as opposing personal belief exemptions also responded to one question: “I am concerned that

they give to [sic] many at one time. And I am also concerned about side effects that they may have.” She does,
therefore, qualify as vaccine hesitant, and is an excellent example of why vaccine hesitancy needs to be considered
as a continuum rather than an absolute.
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Once again, these answers provide room for optimism within the public health
community. However, public health and health communication practitioners need to keep in
mind that the child’s vaccination status is not the only relevant health concern in this situation.
The stress and worry experienced by vaccine-hesitant parents – even those who choose to
vaccinate – should be considered an issue of emotional health and practitioners should include
aims at reducing this stress as part of their campaign goals. Based on the responses collected in
this study, there are many options available for improving health campaigns and reducing the
anxiety felt by vaccine-hesitant parents. Messages that give attention to the idea of “new”
vaccines being particularly dangerous; to the idea of secondary risks such as missing out on
school or socialization; to the threats of passing illnesses on to friends and siblings; and to the
benefits of the recommended vaccination schedule over delayed schedules should all be tested
for effectiveness.
Campaigns may be able to use the ideas of “good” parents who care about their children
and who research medical decisions to demonstrate respect for vaccine-hesitant parents, their
concerns, their parenting practices, and their efforts to make good decisions for their children.
This, in turn, may allow for the creation of campaigns that are perceived as less confronting and
which may promote audience members’ engagement. Messages connecting “bad” parents to
arguments about herd immunity and endangering other children should also be tested.
In addition, publishing information detailing the CDC’s decision-making process with
regard to what vaccines are required and how the recommended schedule is created may serve to
increase confidence in individual vaccines as well as in the schedule in general. Finally, the
creation of decision-making materials and the training of medical practitioners to discuss their
recommendations with specific attention to the individual child’s history may provide an
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opportunity to increase parents’ trust that vaccination is the best option not just for children in
general, but for their child in particular.
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DEVELOPMENT AND VALIDATION OF THE PARENTAL VACCINE
HESITANCY SCALE

The responses collected from vaccine-hesitant parents during the elicitation study were
examined and used to develop a conceptual model and measure of vaccine hesitancy. Vaccinehesitant beliefs were first examined to identify those beliefs that were most highly correlated
with intention to vaccinate one’s child. These highly-correlated beliefs were then reduced to a
measure of vaccine hesitancy using exploratory factor analysis and a conceptual model was
identified using confirmatory factor analysis. Finally, the validity of the resulting measure was
examined.
Study 2: Creation and Reduction of Item Pool Results
An initial pool of 316 survey items was drawn from vaccine-hesitant participants’
responses to the open-ended questions in part 1 of the project. These items were written using
the participants’ own words with minor grammatical changes made in order to create Likert-style
measurement phrasing. In order to reduce the list of items to a manageable number for
exploratory factor analysis, additional data was collected.
Study 2 Sample
Participants were recruited from Amazon’s mTurk and were paid a small fee for
completing the survey. A total of 272 participants initially began the survey. Of those
participants, 34 were ineligible due to age, location, parenthood status, or for not having a child
under the age of 16. The remaining 238 participants completed the screening survey (see Study
1) which 119 (50.0% of eligible participants) participants passed. The completion rate for the
survey was 85.7% (102 participants completed the survey).
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Sample demographics are reported in Tables 1 through 3. The average age of
participants was 36.0 years (ranging from 20 years to 63 years ). Two-thirds of participants were
female (62.7%; 37.3% male). Participants were required to currently reside in the United States,
although they were not asked to indicate citizenship status. Most participants were married
(76.5%), followed by never married (14.7%), and divorced (3.9%). Participants were mostly
Caucasian (71.8%), followed by Black or African American (7.7%) and Asian (6.8%).
American Indian or Alaskan Native participants made up 1.7% of the sample and Native
Hawaiian or Other Pacific Islander participants made up 0.9% of the sample. Most participants
were not Hispanic (86.3%). Just over a tenth of participants (11.8%) were Hispanic.
Participants’ average age at the birth of their youngest child was 36.0 years (ranging from
13 to 48 years). Participants had between 1 and 6 children, with an average of 1.7 children each.
Nearly every participant reported that their youngest child lived with them at the time of the
survey (96.1%). Most participants were involved in making their child’s or children’s medical
decisions, with 40.2% of participants making the decisions on their own and 58.8% of
participants making medical decisions along with a spouse, partner, or co-parent.
Participants’ eldest children were, on average, 10.5 years of age (ranging from 1 year to
38 years). Most participants reported that their oldest (or only) child has been fully vaccinated
(60.8%) and according to the CDC-recommended schedule (62.7%). Approximately one-quarter
of participants reported that their oldest child has been partially vaccinated for their age (29.4%).
Just over one-quarter of participants reported their oldest child was being vaccinated on a
delayed schedule (26.5%). Few participants reported that their oldest child was completely
unvaccinated (4.9%).
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The average age of participants’ youngest children was 6.7 years, ranging from less than
a year to 28 years. Participants’ youngest children were slightly less likely to be fully vaccinated
(54.5%) and somewhat more likely to be partially vaccinated (33.8%) or unvaccinated (9.1%).
The youngest child in the family was similarly less likely to be vaccinated according to the CDCrecommended schedule (56.0%) and more likely to be vaccinated on a delayed schedule (32.0%).
Study 2 Method and Results
In order to reduce the initial list of 316 items enough to conduct an exploratory factor
analysis, participants were asked to respond to each of the 316 items; 5 Likert-style items
measuring intention to vaccinate one’s children in the future; 7 Likert-style items measuring past
decisions to vaccinate or not vaccinate one’s children; and demographic variables. The five
vaccination intention items formed a reliable scale (Cronbach’s alpha = 0.845) and no item could
be deleted to improve the scale’s internal consistency. The items were averaged to create a
single indicator of vaccine intention and used as a covariate to reduce the list of 316 vaccinebelief items. Items that correlated with intention to vaccinate at R < |0.4| were removed, leaving
156 items for phase 3. The remaining items correlated with vaccine intention between R = |0.4|
and R = |0.73|.
Study 3: Development of the Parental Vaccine Hesitancy Scale [PVHS]
A total of 2413 participants were recruited through Amazon’s mTurk. Of those
participants, 330 participants were unqualified by reason of age, residence, parental status, or
children’s age. Of the 2083 participants who completed the screening questionnaire, 943
(45.27%) qualified for participation in the research. Nearly all (99.05%) of qualified participants
completed the survey. Participants were randomly split into two groups for exploratory factor
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analysis [EFA] and eventual confirmatory factor analysis [CFA]. The groups included 472 and
471 participants respectively.
Study 3.1: Exploratory Factor Analysis.
Sample. Demographics for the EFA sample are reported in Tables 1 through 3. The 472
participants in the EFA sample were primarily female (70.5% female; 28.2% male; 0.2% other).
Participants’ average age was 36.0 years, ranging from 20 to 64 years. Most participants were
primarily Caucasian (79.4%), followed by Black or African American (11.9%). Asian
participants made up 6.8% of the sample, followed by American Indian or Alaska Native (2.1%)
and Native Hawaiian or Other Pacific Islander (0.4%). Ethnicity was asked separately and 8.2%
of the sample indicated Hispanic ethnicity. 90.0% of the sample indicated that they were not
Hispanic.
Most individuals were married (71.8%), followed by never married (14.8%), divorced
(9.3%), and widowed (0.2%). Nearly all participants reported that their youngest child lived
with them all of the time (95.2%) or some of the time (3.5%). Only 1.3% of participants
reported that their youngest child did not live with them at all. Participants reported having
responsibility for making their children’s medical decisions, with 54.7% of participants making
decisions with a spouse, partner, or co-parent and 43.4% of participants making medical
decisions on their own. Only 2.0% of participants reported that someone else made medical
decisions for their children.
On average, participants reported caring for 1.8 children aged 16 or younger.
Participants’ eldest (or only) children were an average age of 10.2 years, while their youngest
children were an average of 6.6 years. Parents reported that their eldest child was fully
vaccinated, according to the CDC’s recommendations (61.3%); vaccinated partially (27.8%); or
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not vaccinated at all (4.8%). Participants’ eldest child was vaccinated either according to the
recommended schedule (61.5%); on a delayed schedule (26.3%); or not all (4.8%). Participants’
youngest children were either fully vaccinated (51.5%); partially vaccinated (32.0%); or not
vaccinated at all (11.0%). Participants’ youngest children were vaccinated on the schedule
recommended by the CDC (53.2%); on a delayed schedule (30.5%); or not at all (10.5%).
Method. The 156 remaining vaccine-belief items were subjected to exploratory factor
analysis in order to identify any latent factors comprising vaccine hesitancy. Each of the 156
items were non-normal according to the Shapiro-Wilk test (W was significant for all items);
however, item skewness ranged from -0.938 to 0.667 and kurtosis ranged from -1.190 to 0.538
(see Figures 2 and 3). However, despite the skewness and kurtosis data, principal axis factoring
was selected as an extraction method because it is considered more appropriate for data that
violates the assumption of normality (Fabrigar, Wegener, MacCallum, & Strahan, 1999). Direct
Oblimin rotation was used because oblique rotations allow for the possibility of factors being
correlated. It was considered likely that factors underlying vaccine hesitancy would be
correlated with each other. Furthermore, oblique rotation patterns give the same results as
orthogonal patterns when there is truly no correlation between underlying factors. Rotation was
conducted with δ = 0 (the default value and one which places no constraints on how correlated or
uncorrelated the factors can be) for the majority of the analysis.
Analysis routinely found a large number of factors to have eigenvalues above 1.0 (e.g., 8
factors had eigenvalues of λ > 1.0 in the first analysis). However, analysis of the scree plots
suggested 4 or fewer factors at each step (see figure 4). Scree plot analysis is generally superior
to the eigenvalue λ > 1.0 criterion, which often returns too many factors (Streiner, 1994);
therefore, four factors were extracted. Items were removed from analysis if they significantly
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cross-loaded on multiple factors or if they did not load on any factor. Items were removed oneat-a-time and EFA analysis was re-run after each removal. After the removal of 35 items, the
analysis was changed to extract five latent factors in response to changes in the scree plot. Once
no additional items fit removal criteria. The δ-value was set to -2.0 in order to reduce the
allowed correlation between factors and further clarify the differences between the identified
latent factors. After additional items were removed, the analysis was reset to δ=0. All remaining
items loaded cleanly onto a single factor.
Factor 2 included 9 items; the lowest-loading 5 items were removed so that the factor did
not overwhelm the variance from the rest of the instrument. Two items were removed from
factor 1 and one item was removed from factor 3 due to relatively low loadings in comparison to
the remaining items. Factor 5 consisted of items measuring perceptions about whether the flu
and chickenpox vaccines were truly necessary. After considering the conceptual definition of
vaccine hesitancy, which deals with childhood vaccination in general rather than opinions about
individual vaccines, and the intended utility of the measure being developed (specifically, that it
is intended, in part, to aid in the development of public health messages designed to improve
confidence in a range of vaccinations, not just the flu and/or chickenpox vaccines), factor 5 was
removed from the measure. The remaining measure consisted of four subscales comprised of
four items each. The four extracted factors explained 73.52% of the variance in the remaining 16
items.
Results. The first factor consisted of items related to parents’ perceptions that childhood
vaccination is dangerous. The second factor consisted of reverse-coded items relating to parents’
perceptions that a parent has an obligation to vaccinate his or her child. The third factor included
items related to parents’ beliefs that childhood vaccination is unnecessary. The fourth factor

56
consisted of items related to parents’ perceptions that delayed vaccination schedules are
preferable to the CDC’s recommended schedule. Items and subscales are listed in Table 4.
Factor loadings are listed in Table 5.
The final 16-item vaccine hesitancy scale was internally consistent (α = 0.921) and no
item could be deleted in order to improve its consistency. Each subscale was also internally
consistent and could not be improved by the removal of any item (Safety: 4 items; α = 0.898;
Parental Obligation: 4 items; α = 0.849; Necessity: 4 items; α = 0.880; Delayed Schedule: 4
items; α = 0.859). Analysis of the correlation matrix of the final four factors suggests a single
higher-order factor explaining 99.999% of the variance, likely indicating that the four subscales
are indeed subordinate to a higher-order vaccine hesitancy factor.
The subscales were each significantly correlated with the others and with both
vaccination intention and past vaccination behavior (see Table 5). The full vaccination hesitancy
measure correlated significantly and negatively with vaccination intention (R = -0.810, p <
0.001) and was able to account for 65.6% of the variance in intention (R2 = 0.656). The full
measure also correlated significantly and negatively with past vaccination behavior (R = -0.682,
p < 0.001) and was able to account for 46.5% of the variance in past behavior (R2 = 0.465).
Study 3.2: Confirmatory Factor Analysis Sample, Method, and Results
The remaining participants’ responses (n = 471) were used to confirm the results of the
exploratory factor analysis. Demographics for the CFA sample are reported in Tables 1 through
3 and differ very little from the EFA sample. A single-order model (Figure 5) was compared to
the second-order model expected based on the EFA results (Figure 6). The standardized and
unstandardized loadings for the second-order model are reported in Tables 8 through 11. The
Chi-Squared statistic was significant for both models; however, Chi-Squared statistics are
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generally expected to be significant for models with sufficiently large sample sizes. Other fit
indices demonstrated that the second-order model was both a good fit for the data and an
improvement over the single-order model (See Table 6). RMSEA for the single-order model
(RMSEA = 0.153) showed poor fit while the second-order model (RMSEA = 0.068) showed
mediocre fit (MacCallum, Browne, & Sugawara, 1996). The Comparative Fit Index (CFI) for
the single-order model (CFI = 0.710) was poor while the CFI for the second-order model (CFI =
0.945) was marginal. The single-order model had a Standardized Root Mean Square Residual
(SRMR) of more than 0.08 (SRMR = 0.097), indicating a badly-fitting model, while the secondorder model showed a good-fitting model (SRMR = 0.056) (Hu & Bentler, 1999). The
comparative fit indices clearly demonstrated that the second-order model is a better fit to the data
than the single-order model (AIC: 24560.844 [single-order] vs. 23678.257 [second-order]) (BIC:
24757.767 [single-order] vs. 23891.591 [second-order]).
An additional second-order model was identified by retaining any significant covariances
between residuals of the latent variables or indicators (Figure 7; Table 11). The standardized and
unstandardized loadings for the second-order model with residual covariances are reported in
Tables 8 through 11. The Chi-Squared statistic for this model (Table 6) was also significant, but
all other fit indices showed an improvement over the second-order model without residual
covariances. The RMSEA (0.047) showed a good fit; the CFI (0.976) showed a good fit; and the
SRMR (0.037) showed a good fit. Furthermore, both the AIC (23569.696) and the BIC
(23819.952) showed improvements over the second-order model in which residuals were not
allowed to covary. Future research should test these covariances in order to determine whether
they will replicate in other samples. However, the fit indices for the hypothesized model (Figure
6) are considered adequate and, because it is the more parsimonious model, it is the preferred and
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proposed model. Thus, for the purposes of this analysis, the mediocre-to-good model (Figure 6)
without covariances will be considered the final model.
Study 4: Validation of the PVHS
Both vaccine hesitant and non-hesitant parents were recruited for a final study designed
to assess the validity of the PVHS.
Study 4: Validation Sample and Method
Participants were recruited through Amazon’s mTurk. Using the screening test described
above, one group of vaccine-hesitant participants were recruited. During the vaccine-hesitant
recruitment phase, 651 individuals began the survey. Of those individuals, 67 were not qualified
due to age, parental status, or because they did not have a child under the age of 16. Of the 584
individuals who completed the screening test, 250 (42.8%) qualified as vaccine-hesitant and
completed the survey. These participants were coded as “Vaccine Hesitant.”
An additional sample of non-vaccine-hesitant parents were recruited. Participants were
identified as non-vaccine-hesitant if they indicated that they strongly disagreed, disagreed, or
somewhat disagreed to either of the two screening questions. During this recruitment phase,
729 participants began the survey. Of those participants, 106 were not qualified due to age,
parental status, or because they did not have a child under age 16. An additional 14 participants
did not complete the screening test. Of the remaining 609 participants, 218 (35.8%) qualified as
non-vaccine-hesitant and completed the survey. These participants were coded as “Not
Hesitant.” All participants completed the PVHS measure; the PACV measure; items related to
past vaccination behavior and future vaccination intention; and provided demographic
information.
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Demographics for both the hesitant and non-hesitant samples are reported in Tables 1
through 3. Comparisons between the vaccine-hesitant and non-hesitant participants are reported
in Tables 13 through 16. Vaccine-hesitant parents were likely to be slightly older (M = 37.01,
SD = 9.16) than non-hesitant parents (M = 35.29, SD = 8.12; t (460) = 2.125; p = 0.034).
Vaccine-hesitant parents were also slightly more likely to be female (X2 (3, n = 462) = 12.225, p
= 0.007, φ = 0.162); to have lower educational attainment (X2 (2, n = 462) = 9.219, p = 0.010, φ
= 0.142); to be solely responsible for their child(ren)’s medical decisions (X2 (2, n = 462) =
7.822, p = 0.020, φ = 0.130); and to have a lower household income (X2 (2, n = 462) = 12.855, p
= 0.005, φ = 0.167). However, each of these effects were relatively small.
There was no significant difference between the vaccine-hesitant and non-hesitant groups
with regard to race or ethnicity. Across both conditions, 81.0% of the participants were White;
7.1% of participants were Black; 4.3% of participants were Asian; 1.7% of participants were
American Indian or Alaskan Native; 1.9% of participants were Native Hawaiian of Other Pacific
Islander; and 1.9% of participants chose not to answer the question. No participants indicated
more than one race. Most of the participants (89.8%) indicated that they were not Hispanic;
7.4% of participants indicated that they were Hispanic; and 2.8% of participants preferred not to
answer the question. There was also no significant difference between vaccine-hesitant and nonhesitant groups with regard to marital status (76.0% married; 8.9% divorced or separated; 0.9%
widowed; and 11.7% never married).
As expected, vaccine-hesitant and non-hesitant parents showed statistically significant
differences regarding the vaccination status and vaccination schedules for their children (Tables
15 and 16). Vaccine-hesitant parents were much more likely to have vaccinated their eldest child
partially or not at all; while non-hesitant parents were somewhat more likely to have vaccinated
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their eldest child fully (X2 (3, n = 462) = 56.890, p = 0.000, φ = 0.351). Vaccine-hesitant
parents who had more than one child were also much more likely to have vaccinated their
youngest child partially or not at all (X2 (5, n = 462) = 78.5, p = 0.000, φ = 0.412). Vaccinehesitant parents were also much more likely to have selected a delayed schedule for both their
oldest or only child (X2 (4, n = 462) = 57.974, p = 0.005, φ = 0.354) and for their youngest child
(X2 (2, n = 462) = 73.785, p = 0.000, φ = 0.400).
Study 4: Validation Results
The proposed measure was successfully able to predict past behavior (F(4,457) =
246.744, p < 0.000; Adjusted R2 = 0.681) (See Table 16) and childhood vaccination intention
(F(4,458) = 340.201, p < 0.000; Adjusted R2 = 0.746) (Table 17). A dichotomous measure of
vaccine hesitancy (0 = hesitant; 1 = not-hesitant) was able to predict both past behavior
(F(1,460) = 209.321, p < 0.000; Adjusted R2 = 0.311) and vaccination intention (F(1,461) =
248.882, p < 0.000; Adjusted R2 = 0.349) (See Table 18). Furthermore, vaccine-hesitant
participants differed from non-hesitant parents on the full proposed measure and each of its
subscales (See Table 19). Mean scores for the full scale and each subscale, reported by hesitancy
category, are reported in Tables 20 and 21.
Each subscale of the proposed measure correlated significantly with the full measure (R =
0.791 to 0.859, all p < 0.001) and with vaccination intention (R = -0.671 to -0.770, all p < 0.001)
and past vaccination behavior (R = -0.640 to -0.748, all p < 0.001). The full scale (R = 0.303, p
< 0.001) and each of the subscales (R = 0.187 to 0.358, all p < 0.001) correlated significantly
with the existing PACV measure (See Table 22).
Logistic regression was used in order to assess the ability of the proposed measure to
distinguish between vaccine-hesitant and non-hesitant parents. Logistic regression indicated that
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the proposed measure is able to successfully differentiate between the two groups (X2 (4) =
283.932, p < 0.000; Hosmer-Lemeshow X2 (8) = 11.356, p = 0.182; Nagelkerke R2 = 0.607) (See
Table 23). In contrast, while the existing PACV model is also able to successfully differentiate
between hesitant and non-hesitant parents (X2 (1) = 6.036, p < 0.014; Hosmer-Lemeshow X2 (7)
= 49.560, p = 0.000; Nagelkerke R2 = 0.017), it is a poor fit to the data (Table 25)8. Although the
proposed model correctly predicts the hesitancy category of 84.6% of participants, the PACV is
only able to correctly predict the hesitancy category of 50.2% of participants (Tables 24 and 27).

8

The PACV score was calculated as described in Opel, Taylor, et al., 2011. The PACV consists

of 18 items, measured on 3-point, 5-point, and one 11-point scale. In order to calculate the
PACV score, Opel, Taylor, et al., collapsed each item to a 3-point scale, categorizing each
response as “hesitant,” “not sure,” and “not hesitant”. It should be noted that the predictive
ability of the PACV increases significantly if the items are not collapsed. Without collapsing the
data, the PACV is able to correctly categorize 86.6% of participants (Table 24).
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DISCUSSION

The results of the exploratory and confirmatory factor analyses support the validity of the
proposed Parental Vaccine Hesitancy Scale [PVHS]. The proposed scale provides a number of
improvements over existing approaches to the study of vaccine hesitancy, illuminates the nature
of parental uncertainty regarding childhood vaccination, and provides a model for the
development of future belief scales.
Improvements over Existing Measures
The development of the PVHS addresses a number of the concerns raised by the
development of previous vaccine hesitancy scales. The PVHS was developed using direct
participant input, eliciting beliefs and items directly from the target audience. The process of
systematically eliciting beliefs directly from the target audience, rather than relying on the
perceptions of pro-vaccine researchers, helps to avoid the anti-vaccine-hesitancy bias that is
assumed to permeate the majority of prior research in this area. Through the systematic
collection of beliefs from vaccine-hesitant parents, an extensive library of vaccine-hesitant
attitudes and beliefs was created. This library not only allowed for the creation of the proposed
measure, but also for the identification of previously unidentified or under-studied beliefs as
discussed in the qualitative analysis chapter.
The inductive process of creating, and then drawing from, the library of vaccine-hesitant
beliefs provides an a priori argument in favor of content validity that few belief measures can
make. Due to the size of the library and the systematic process of eliciting beliefs, it can be
argued that all important facets of vaccine-hesitant beliefs among American parents are
accounted for in the original belief library. This argument can be made as a result of the
systematic study design used to elicit those beliefs. The Reasoned Action Model predicts which
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beliefs are likely to be relevant to a particular decision. The use of open-ended questions
designed to produce behavioral, normative, and control beliefs produced items that covered the
range of theoretically-relevant beliefs and attitudes. Furthermore, the addition of questions
specific to particular vaccines and of questions drawn from prior research (e.g., RAM questions
related to vaccine alternatives; normative questions about “good” and “bad” parents) furthers the
argument for content validity of the initial library pool.
Because the final proposed scale was mathematically derived from the initial pool of
items and did not rely on researcher perceptions or biases, but rather used exploratory factor
analysis to group the items, the argument in favor of the content validity of the initial pool carries
over to the proposed scale. Although a number of common themes apparent in the initial item
pool were not retained in the final scale, the decisions to drop those themes were driven by data
collected from vaccine-hesitant participants, not by researchers’ or health providers’ perceptions.
Therefore, the exploratory factor analysis was able to draw from an extensive library of items
measuring every relevant facet of vaccine hesitancy in order to identify the most important
underlying factors of the vaccine hesitancy phenomenon. It can thus be argued that the PVHS
proposed in this study has strong content validity.
Furthermore, the data collected during the creation and validation of the PVHS provides
evidence in support of many basic assumptions that have been made in the study of vaccine
hesitance. To begin with, the R-squared values reported in Tables 17 to 19 supported Hypothesis
1 – that a continuous measure of vaccine hesitancy would be more predictive of past behavior
and vaccination intention than a simple dichotomous measure. This provides additional support
for the conclusion that vaccine hesitancy is not well-modeled as a dichotomous (pro-vaccination
vs. anti-vaccination) phenomenon. Secondly, the data provide additional evidence for the
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assumption that vaccine hesitancy is composed of multiple dimensions. Both the results of the
EFA (Figure 4) and the fit indices of the CFA models (Table 6) indicate that vaccine hesitancy is
best modeled as consisting of multiple factors. This supports the conclusions drawn by both the
SAGE Working Group and the Opel, et al., studies that led to the Parental Attitudes toward
Childhood Vaccination [PACV] measure.
An Analysis of the Proposed PVHS Measure
The proposed PVHS measure consists of 16 items organized into 4 subscales. Both
exploratory factor analysis and confirmatory factor analysis support the 2-level model (i.e.,
subfactors making up the larger factor of vaccine hesitancy) of vaccine hesitancy. The four
subscales represent the extent of parents’ beliefs that vaccines are not safe, that parents have an
obligation to vaccinate their children, that vaccines are not necessary, and that delayed schedules
are preferable to the CDC-recommended schedule. Of the four subscales, the parental obligation
scale is of especially significant interest.
Parents’ Obligation to Vaccinate Their Children
The second factor returned by the exploratory factor analysis contained items related to
perceptions that a “good” parent has an obligation to vaccinate his or her children. This factor
contained the only reverse-coded items retained in the final measure (i.e., a higher score on this
subscale indicates greater belief that parents are obligated to vaccinate their children and,
therefore, lower vaccine hesitancy. Higher scores on other scales indicate greater vaccine
hesitancy). This subscale is negatively correlated with each of the other subscales, has a
negative loading on the overall vaccine hesitancy latent factor, and is positively related to both
vaccination intention and past vaccination behavior. In other words, the more a parent believes
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that he or she has an obligation to vaccinate his or her children, the more that parent is likely to
follow the CDC’s recommendations.
Whereas the other factors identified in the EFA largely represent replications of prior
research into vaccine hesitancy, the idea of parental obligation has not previously been included
in published scales. Even previous research that has discussed the idea of a “good” parent or
parents’ obligations to their children (e.g., Hobson-West, 2007) have connected the idea of
obligation to the parent’s need to conduct one’s own research and not to “blindly” trust medical
professionals – in other words, activities connected to vaccination decisions, but not to
vaccination itself. Previous published research has little to say about direct connections between
parental obligation and the actual act of vaccinating one’s child and items related to this
obligation have not been included in published measures of vaccine hesitancy.
Unsurprisingly, non-hesitant parents perceived a clear obligation to vaccinate. However,
vaccine-hesitant parents also appear to believe, in general, that parents have an obligation to
vaccinate their children, with a mean slightly above the theoretical midpoint of the scale. The
importance of perceived obligation in predicting vaccination intentions adds further nuance to
the image of vaccine-hesitant parents. Rather than being individuals who are militantly opposed
to vaccination, as is often portrayed in the media, many vaccine-hesitant parents feel a moral
obligation to be a “good” parent and to vaccinate their children.
Implications for Message Development
The finding that many vaccine-hesitant parents do perceive a duty to vaccinate their
children poses a unique opportunity for message development. The correlations between the
obligation subscale and the two dependent variables (intention to vaccinate and past vaccination
behavior) indicate that feelings of an obligation to vaccinate are strongly associated with
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vaccination decisions (with the subscale accounting for 59.3% of variance in intention and
56.0% of variance in past behavior in the validation sample). In fact, the parental obligation
subscale had the highest correlations with the two dependent variables of any of the subscales in
the validation sample. The positive relationship between the obligation subscale and vaccination
intention, combined with the hesitant population’s mean hovering near the midpoint of the
obligation scale, suggests that it may be an excellent candidate for future messaging (Fishbein &
Yzer, 2003).
An argument for selecting parental obligation as a campaign target. Using lessons
from both the Integrative Model (a member of the Reasoned Action/Planned Behavior family of
theories) and Media Priming Theory, Fishbein and Yzer (2003) recommended that the best
candidates for intervention messages are those that have positive relationships with the outcome
variable of interest and which are not already so popularly-held that there is no room to grow;
that is, variables for which neither floor nor ceiling effects would constrain intervention attempts.
Vaccine-hesitant parents’ perceptions of an obligation to vaccinate would be an excellent
candidate for messaging according to these theories. First, the mean value of vaccine-hesitant
parents’ perceptions of obligation is near the midpoint of the scale. This indicates that there is
considerable room to increase hesitant parents’ feelings of a moral responsibility to vaccinate.
Second, the subscale has a positive correlation with future vaccination intention. Media priming
theory works on the basis that regular exposure to messages addressing particular beliefs will
“prime” an audience member to access those beliefs first in future relevant situations. The
implication of the theory, according to Fishbein and Yzer, is that health promotion messages
should regularly reference any beliefs held by the audience that are positively correlated with
desired behavior, or which are negatively correlated with unwanted behavior. Thus, although
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messages designed to increase parents’ perceptions of a moral duty to vaccinate may work to
increase the mean response of the subscale (in turn increasing intention, according to the
Integrative Model and the Reasoned Action Model), regular repetition of those messages will
also increase accessibility of positive beliefs, improving the relationship between those beliefs
and the parent’s ultimate decision (according to Media Priming Theory).
Furthermore, the results indicate that vaccine-hesitant parents’ belief that parents have an
ethical obligation to vaccinate their children is fairly normally distributed with a mean near, and
slightly above, the midpoint of the scale. This means that very few vaccine-hesitant parents
scored particularly low on the scale. In fact, only 32 of 250 (12.8%) vaccine-hesitant parents
averaged below a score of 3.0 on the 7-point parental obligation subscale. This suggests that
only about 1 in 8 vaccine-hesitant parents disagree strongly with the idea that parents are morally
obligated to vaccinate their children.
One implication of this distribution is that very few parents would automatically reject
messages linking the idea of being a “good” parent to the idea of vaccinating one’s child. Social
Judgment Theory (Sherif, Sherif, & Nebergall, 1965) suggests that individuals organize new
ideas and messages into one of three latitudes: the latitude of rejection, the latitude of
acceptance, and the latitude of noncommitment. Messages that are far from an individual’s
actual belief, or anchor point, are in the latitude of rejection. Messages in the latitude of
rejection often suffer from a contrast effect which results in the individual perceiving those
messages to be even more different from their anchor point than the message actually is. These
messages are rejected by the audience and do not result in the desired attitude change. For those
parents who scored particularly low on the parental obligation subscale, messages intended to
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increase perceptions of a moral obligation to vaccinate a child would likely be rejected out of
hand.
However, most vaccine-hesitant parents appear to have anchor points that are much more
favorable to moral obligation messages. Each individual has a range of attitudes or opinions that
they could find acceptable on a given topic. This range is known as the latitude of acceptance
and messages within that latitude are often subject to an assimilation effect. The assimilation
effect refers to an individual’s perceptions that a particular attitude is closer to their own, and
therefore more acceptable to the individual, than it actually is. Messages that land within an
individual’s latitude of acceptance are predicted to promote attitude change in the direction of the
message, eventually resulting in a change in anchor point (the individual’s actual viewpoint) and
the attitudes within the person’s latitude of acceptance. Those vaccine-hesitant parents whose
anchor points lie above the scale midpoint are likely to view messages promoting beliefs in a
parental obligation to vaccinate as within their latitudes of acceptance. Parents whose anchor
points are at or just below the midpoint of the scale may also, so long as the message is carefully
constructed, view messages promoting a belief in an ethical duty to vaccinate as being
acceptable. Thus, it is possible that as many as 7 in 8 vaccine-hesitant parents can be persuaded
to increase their acceptance of an ethical obligation to vaccinate. Although the observed
geographical clustering of vaccine-hesitant parents means that any significant vaccine-hesitant
population will always pose a public health threat, any decrease in the hesitant population will
ultimately add to the community’s herd immunity. Successfully persuading 7 in 8 vaccinehesitant parents to vaccinate their children would be an exceptional success for a public health
campaign.
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A theoretical basis for message content. Although the Integrated Model, Media
Priming Theory, and Social Judgment Theory all suggest that parental obligation would be a
prime candidate for messaging, Leon Festinger’s (1957) Cognitive Dissonance theory may
provide the best guide for actually creating and using those messages. Cognitive Dissonance, put
simply, predicts that individuals will feel uncomfortable whenever they perceive that they hold
inconsistent beliefs. An individual will then be motivated to decrease that discomfort in some
manner.
There are many theories that have been used to guide health message development.
However, the majority of those theories (e.g., the Reasoned Action Model, Social Judgment
Theory, and Media Priming Theory, among others) focus only on immediately issue-relevant
beliefs. The Reasoned Action Model, to provide a single example, predicts behavioral intention
through behavioral, normative, and control beliefs about the specific behavior. Although it may
be possible to force initially-unrelated moral beliefs into the context of RAM, the authors argue
that the beliefs measured in a RAM study should be related to as specific a behavior as possible
(Fishbein & Ajzen, 2010).
Another theory used in health communication, Cognitive Dissonance, accounts for the
interaction of multiple conflicting attitudes, values, or behaviors. As a result, Cognitive
Dissonance provides a particularly good model for creating ethical and moral arguments.
Cognitive Dissonance predicts that, if it possible to connect one’s values (e.g., love for and duty
to one’s child) with a particular behavior (e.g., vaccinating a child) in such a way that the parent
perceives a dissonance between their duties to their child and their decision not to vaccinate, that
parent will attempt to reduce that dissonance in some fashion. This connection is precisely the
desired outcome of messages promoting the idea of a parental obligation to vaccinate. Using a
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Cognitive Dissonance model then, the first step of creating the messaging campaign would be to
increase acceptance of this moral imperative. However, cognitive dissonance would then
suggest that this moral obligation, once it is perceived by the audience, should be highlighted and
connected to the act of not vaccinating in such a way as to create dissonance for vaccine-hesitant
parents. Finally, because Cognitive Dissonance predicts that dissonance can be reduced in a
number of ways, some of them contrary to the message’s desired outcome of vaccination, the
theory also implies that the messages should actively attempt to guide the parent’s dissonance
reduction toward the path of changing his or her behavior.
Combining the implications and lessons from each of the theories into a single health
promotion campaign would suggest a fully-realized plan for health communication messaging.
First, Social Judgment Theory studies would need to be conducted in order to completely
understand vaccine-hesitant parents’ latitudes of rejection, acceptance, and noncommitment.
Once researchers have a better representation of the population’s latitude of acceptance,
messages could be created that are aimed near the (persuader-preferred) far end of that latitude.
A correctly positioned message should be successful in promoting attitude change as predicted
by Social Judgment Theory and recommended by the Reasoned Action / Integrated Model
family. These messages should be designed first to promote acceptance of the belief that a
“good” parent is one who vaccinates his or her children. Following the recommendations of
Media Priming Theory, these messages should be repeated regularly and for an extended period
of time in order to increase the accessibility of the beliefs. Once a positive change in acceptance
of the obligation is seen in the population (or from the start, if the vaccine-hesitant population
includes enough people scoring above the midpoint of the scale from the beginning), additional
messages should be introduced that explicitly connect the obligation to be a “good” parent to the
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act of not vaccinating one’s child and which attempt to guide the message recipients toward a
choice to vaccinate as a way of reducing the resulting dissonance. Both Media Priming Theory
and Cognitive Dissonance would also recommend that this second form of message – the ones
expressly creating a feeling of dissonance – would be well-situated in pediatrician’s offices,
public health offices, and school nurse’s offices. Media Priming Theory would recommend the
locations as a way of priming a positive belief to be as accessible as possible immediately before
a decision needs to be made. Cognitive Dissonance would recommend the locations as a way of
making behavior change the easiest dissonance-reduction technique.
Ethical Considerations
The perception of a parental obligation to vaccinate one’s child provides one possible
path for creating a health campaign promoting childhood vaccination. However, no campaign
should focus solely on parental obligation. Although the results of this study suggest that it may
be possible to affect behavior through changing parents’ perceptions that vaccination is a moral
or ethical obligation, there is not yet any data to suggest that the change will have an equivalent
effect on parents’ concerns about vaccine necessity, scheduling, or, most crucially, safety.
Certainly, the physical health of the child should be the paramount concern for health
communication and public health officials; however, the emotional health of the parent should
not be ignored in the process. Focusing entirely on an obligation-based campaign may well
result in parents choosing to vaccinate their children (thus addressing the primary concern) while
simultaneously experiencing constant unresolved fear that their decision has put their child’s life
or health at serious risk (thus failing the second concern). All pro-vaccination campaigns have
dual ethical obligations: first, to be as effective as possible in protecting children’s physical
health and second, to address parents’ fears and concerns in order to protect parents’ emotional
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health. A campaign that only seeks to create feelings of obligation may be able to satisfy the
first obligation, but will not be able to satisfy the second.
Remaining Subscales
The three remaining subscales represent beliefs that have been widely identified as
composing elements of vaccine hesitancy. Of the three, perceptions of vaccine safety and the
benefits of delayed vaccination schedules are relatively unremarkable. Vaccine-hesitant parents’
beliefs on each subscale hovered fairly near the midpoint of the scale. Vaccine-hesitant parents
reported a mean agreement with the vaccine safety subscale somewhat above the midpoint
(Mean = 4.93), indicating a general, though not overwhelming, belief among this population that
vaccines are safe. Vaccine-hesitant parents’ beliefs about delayed schedules (Mean = 4.08) were
almost precisely located at the midpoint of the scale. Both the safety and delayed schedule
subscales were fairly normally distributed for the vaccine-hesitant population, indicating that the
vaccine-hesitant population varies fairly evenly between absolute acceptance and absolute
rejection of these beliefs. Again, the non-hesitant participants averaged much lower (i.e., less
hesitant) scores than their hesitant counterparts on both scales.
The mean scores of each scale indicate a potential for attitude change with regard to the
safety of vaccination and trust in the CDC-recommended schedule. However, both subscales
correlate negatively with future intention to vaccinate. Therefore, Media Priming Theory would
predict that exposure to constantly repeated messages on these topics may in fact detrimentally
prime concerns about safety or scheduling rather than mitigate the effects of these beliefs.
Regardless, it is ethically necessary to find a way to successfully address the safety beliefs, at
minimum. Strategies may include developing highly vivid and effective messages that can be
used sparingly and located away from medical facilities. Messages related to either of these sets
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of beliefs may also benefit from attempts to elicit parental obligations, images of “good” parents
who vaccinate, and other beliefs that would be positively correlated with intention as a way of
maintaining the accessibility of those positive beliefs while still addressing and attempting to
change the negative beliefs.
The remaining factor of vaccine hesitancy relates to parents’ perceptions that vaccines are
unnecessary. This is the only one of the four subscales in which vaccine-hesitant parents scored
significantly below the theoretical midpoint of the scale. A score below the midpoint of the scale
indicates that most vaccine-hesitant parents accept the necessity of childhood vaccinations.
Although non-hesitant parents did score lower than hesitant parents, the majority of vaccinehesitant parents (196 out of 250, or 78.4%) scored below the midpoint. This suggests that more
than three-quarters of even vaccine-hesitant parents already accept the necessity of childhood
vaccination. In fact, 131 of 250 vaccine-hesitant parents (52.4%) averaged below 2.5 on the
necessity subscale, indicating a strong belief that vaccinations are necessary for children. These
results suggest that messages designed to convince parents that vaccines are necessary are less
likely to be effective than other messages because there is little room to move hesitant parents’
beliefs in the desired direction. However, further research should attempt to isolate and study the
one-in-four vaccine-hesitant parents who did not feel that vaccination was necessary as these
parents may respond to different messages than other hesitant parents.
Finally, although the importance of safety, necessity, and delayed schedule beliefs are not
novel findings, their inclusion in the PVHS scale does provide additional support for existing
literature that has discussed the importance of these beliefs. Furthermore, the PVHS scale
provides simple, short, easy-to-understand, and easy-to-calculate operationalizations of the three
variables.
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Deleted Subscale
One factor identified by the exploratory factor analysis was deleted from the final
measure due to concerns about face validity. The factor was comprised of four items of which
two directly referenced beliefs about the flu vaccine and two directly referenced beliefs about the
chickenpox (varicella) vaccine. The factor was deleted because the highly specific subjects of
each item did not appear to reflect the theoretical understanding of vaccine hesitancy as being a
concern about childhood vaccines in general. However, the fact that the factor was identified as
being able to account for a significant proportion of variance does provide additional insight into
the phenomenon of vaccine hesitancy.
First, it should be noted that each individual vaccination and its associated disease(s)
likely requires a scale specific to the peculiar beliefs surrounding it. It is likely, for instance, that
a scale of flu-vaccine-hesitant beliefs would include perceptions that the flu is an annoyance
rather than a true danger; a scale of chickenpox-vaccine-hesitant beliefs would likely include
perceptions that a parent’s own experience of chickenpox was mild and/or a typical rite of
passage for children; and a scale of HPV-vaccine-hesitant beliefs would have to include
perceptions surrounding sex and sexually-transmitted diseases. Although it would be expected
that vaccine hesitancy as a general concept would likely be correlated with each of these scales
for most people, they would each represent a particular set of beliefs that could theoretically be
held independently of each other and independently of general vaccine-hesitant beliefs. It is
perfectly possible, for instance, that a parent might be confident in the safety of vaccines in
general but be worried that the HPV vaccine will result in a child eventually participating in
risky sexual behavior. Thus, concerns about specific vaccines should be considered separate
from, although related to, the general concept of vaccine hesitancy.
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The identified factor included items related to the flu and chickenpox vaccines. Further
research should investigate why these two vaccines were the only two included in the factor.
One possibility is that these are two of the most easily understood and accessible vaccines
recommended for children. It should be much easier for the average parent to recognize the
words “flu” or “chickenpox” than to remember what the D stands for in DTaP, for instance.
While the flu- and chickenpox-specific subscale was not as predictive of vaccination intention or
past behavior as the included items, it still had high correlations with each dependent variable in
the EFA sample. Parents’ beliefs about these two vaccines accounted for 38.8% of the variance
in intention to vaccinate and 28.3% of the variance in past behavior. The fact that beliefs about
these two vaccines alone can account for one-third of the variance in intention might suggest that
the flu and chickenpox vaccines could serve as possible indicators in busy healthcare settings.
Although the full scale is much more predictive of intention to vaccinate, it would be unduly
onerous for medical professionals to screen every parent with a 16-item survey in order to
identify individuals who may need additional time with a nurse or pediatrician to discuss
vaccination concerns. However, a question about the flu and chickenpox vaccination status of
the child and others in the home would be relatively fast and unobtrusive. Parents who indicate
that their child has received both vaccines, or that other children in the house have received the
vaccines if the actual patient is too young, are unlikely to have significant concerns with
vaccination. Conversely, parents who indicate that they have refused both vaccines for one or
more children in their care should be allotted more time with a nurse or doctor in order to discuss
any vaccination concerns and reassure the parent as necessary. Ideally, indicators of this sort
will allow medical professionals to allot their often precious time to those parents who need it
most.
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Validation of the Measure
The results suggest a strong argument in favor of the validity of the PVHS scale. In
addition to the methodological argument in favor of the scale’s content validity, the quantitative
data from the validation sample provide arguments in favor of the scale’s concurrent,
convergent, and predictive validities.
In order to demonstrate that the scale possesses concurrent validity, it should be able to
reliably distinguish between vaccine-hesitant and non-vaccine-hesitant parents. The PVHS was
able to correctly categorize participants into vaccine-hesitant and non-hesitant categories (as
defined by the participant’s response to the screening test) 84.6% of the time (Table 24). To
demonstrate convergent validity, the PVHS should correlate with both the existing measure of
vaccine hesitancy and with past vaccination behavior. The correlation between the PVHS and
the existing measure (Table 22) was both significant and positive. Furthermore, each of the
PVHS subscales also correlated significantly with the PACV. Multiple regression analysis
demonstrated that the PVHS subscales were able to explain 68.1% of parents’ past vaccination
behavior (Table 16). Finally, in order to demonstrate predictive validity, the PVHS should be
able to predict vaccine intention. Multiple regression demonstrated that the PVHS subscales
were able to explain 74.6% of parents’ intention to vaccinate their children in the future (Table
17). The arguments supporting the content, concurrent, convergent, and predictive validities of
the proposed PVHS scale combine to create a strong argument in favor of the scale’s construct
validity.
Conceptual Comparisons to Established Models
Comparison between the PVHS and the two major established models of vaccine
hesitancy reveal a few patterns. The established models (the SAGE “Three C’s” model and the
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PACV) primarily include items related to the safety and necessity subscales of the PVHS. Both
scales include items related to the delayed schedule subscale, but do not necessarily distinguish
between beliefs about vaccine schedules and the vaccinations themselves. The PACV includes a
single question that would match up with the parental obligation subscale of the PVHS while the
SAGE model omits this subscale entirely. Finally, both the SAGE and PACV models include
items that were dropped on statistical grounds during the exploratory factor analysis stage of the
PVHS model’s development.
Comparisons to the SAGE “Three C’s” Model
The SAGE working group’s “Three C’s” model of vaccine hesitancy includes three
categories of hesitant beliefs (MacDonald & SAGE, 2015). The three categories included
confidence, complacency, and convenience. Confidence refers to parents’ trust in the
effectiveness and safety of vaccinations as well as trust in the system and individuals that deliver
vaccines and in the motivations of the policy-makers who set vaccine policy. This component of
the SAGE model incorporates the beliefs in both the safety and delayed schedule subscales of the
PVHS model. However, although items related to trust in the healthcare system (specifically in
doctors) and trust in policy-makers were included in the initial item pool9, they were dropped
from the final model during the exploratory factor analysis, suggesting that these beliefs are not
able to account for a useful amount of the variance in vaccine hesitancy when compared to the
retained items.

9

e.g., “I trust my doctor”; “Doctors are too pushy about vaccinations”; “I believe there may be

something in vaccines that the government isn’t telling us about”; “Mandatory vaccination laws
are well-intended”
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The complacency component of the SAGE model refers to parents’ beliefs that the risks
of vaccine-preventable diseases are low and that childhood vaccination is therefore unnecessary.
This component of the “Three C’s” model represents those beliefs included in the necessity
subscale of the PVHS. Based on vaccine-hesitant parents’ relatively low mean score on this
subscale relative to the others, it is likely that the complacency component would be less
predictive of hesitancy than the confidence component.
Finally, the convenience component of the SAGE model refers to the physical
availability of vaccination, the affordability of vaccination, and other external factors that would
prevent parents from vaccinating their children. However, as has already been discussed, the
SAGE working group’s own definition of vaccine hesitancy is “delay in acceptance or refusal of
vaccination despite availability of vaccination services” (MacDonald & SAGE, 2015, p. 4163).
Thus, although the convenience component of the SAGE group’s “Three C’s” model may be
predictive of vaccine behavior, it does not strictly refer to vaccine hesitancy and should be
omitted from models of the phenomenon. The “Three C’s” model does not account for the
beliefs included in the parental obligation subscale of the PVHS.

Comparisons to the PACV [Parental Attitudes about Childhood Vaccination] Model
Opel, Taylor, et al.’s (2011) model of vaccine hesitancy, the PACV, organizes items into
three factors. The first factor includes items related to perceived safety and efficacy of
vaccinations. This factor includes five items that cover delayed schedules, potential side effects,
and efficacy of the vaccine. One of the items on this factor referred to the idea of parental
obligation and the role of a parent in making vaccination decisions. This factor included single
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items to measure each of three of the PVHS subscales and two items that measured beliefs
related to the safety subscale.
The second factor of the PACV included items related to vaccine schedules, alternatives
to vaccination, necessity of vaccination, trust in healthcare information and in doctors, general
hesitancy regarding vaccination, and intention to vaccinate in the future. Although this factor
was labeled a “general attitudes” factor, it seems to include a number of distinct beliefs. Again, a
number of the PVHS factors are represented in this scale; specifically, this factor includes beliefs
accounted for in the safety subscale, the necessity subscale, and delayed schedule subscale of the
PVHS. Other beliefs measured in this factor were included in the initial item pool (e.g., vaccine
alternatives, trust in doctors, trust in healthcare information) but were eliminated during the
exploratory factor analysis.
The third factor of the PACV refers to vaccination behavior. This factor includes one
item related to school requirements (“The only reason I have my child get shots is so they can
enter daycare or school”) (Opel, Taylor, et al., 2011, p. 6602). Items related to this type of belief
were included in the PVHS initial item pool and eventually dropped during the EFA. The
remaining two items in the PACV’s behavior factor refer to parents’ actual past behavior (“Have
you ever delayed…” and “Have you ever decided not to have your child get a shot…”) (Opel,
Taylor, et al., 2011, p. 6602). Although these items would certainly be useful for a number of
public health research projects in that they would be the best predictors of danger zones for
future disease outbreaks, they are not well-suited for communication research. Furthermore, a
conceptual definition of vaccine hesitancy would suggest that behavior should be a variable
dependent on hesitancy, not a component of it. Thus, items measuring past behavior should be
treated as separate from any measure of vaccine hesitancy.
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Practical Comparisons to the PACV
The proposed PVHS measure is able to predict far more of the variance in both past
vaccination behavior and future vaccination intention than the calculated PACV. It is also much
more effective in categorizing parents into vaccine hesitant and non-hesitant categories. If the
PACV is left uncalculated, with each item entered into regression analyses as independent
variables, the two scales are similar in their predictive power. However, despite the similar
predictive power, the PVHS is still an improvement over the PACV for practical reasons. The
items of the PVHS are each measured on the same 7-point scale while the items on the PACV
scale include nominal responses, 5-point, and 11-point scales. In order to calculate an
individual’s “vaccine hesitancy” score, many of the PACV items need to be collapsed to a 3point scale of hesitant, not hesitant, and not sure/don’t know. This erases most of the data
collected from participants and significantly reduces both the utility and the ease of interpretation
of the scale. The PVHS, in contrast, is able to preserve the collected data while calculating a
participant’s overall vaccine hesitancy and subscale scores.
Revisiting the Definition of Vaccine Hesitancy
Thus far, this dissertation project has made use of the SAGE working group’s definition
of vaccine hesitancy. However, the results of the qualitative analysis and the comparisons
between the final model and the existing established models suggest that this definition may need
to be refined or reconsidered. The qualitative analysis, along with the resulting quantitative
analyses, reaffirm the Reasoned Action Model’s implications that behavioral and normative
beliefs (if not control beliefs) are significant components of vaccine hesitancy. The existing
measures further reveal a lack of focus on the precise definition of vaccine hesitancy, including
concepts like the availability of vaccination (despite the same paper using a definition that
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excludes these concerns) and including measures of intention and past behavior (thereby
confusing the dependent and independent variables in any future study). A reconsideration of
the definition of vaccine hesitancy may be useful in addressing these issues.
To begin with, the term “hesitancy” does not necessarily distinguish between attitude and
behavior. The SAGE definition of vaccine hesitancy as being a “delay in acceptance or refusal
of vaccination despite availability of vaccination services” (MacDonald & SAGE, 2015, p. 4163)
focuses on behavior. Using this definition as it currently exists would suggest that models of
vaccine hesitancy should focus primarily on questions or items related to past vaccination
behavior. Although this approach may be useful in terms of identifying danger levels among a
population, it would not be useful to health communication researchers and practitioners, or for
others attempting to change vaccination behavior in the future. No message, no matter how
effective, will ever be able to change parents’ answers regarding whether or not they vaccinated
their child in the past. Furthermore, using a definition of vaccine hesitancy that focuses
primarily or solely on vaccination behavior will result in measures that lack the nuance to
identify incremental changes in parents’ beliefs. A message that is effective in addressing some,
but not all, of a parent’s concerns about vaccination would have no more effect on that parent’s
behavior than a message that has no effect, or even one that increases a parent’s concerns. A
measure derived from a behavior-based definition would identify all three messages as equally
unsuccessful, preventing researchers from drawing any conclusions that could be used to create
more effective messages in the future.
In contrast, a definition of vaccine hesitancy that draws from the Reasoned Action Model
to focus on beliefs and attitudes would be far more useful in the creation of effective messaging.
A belief-based definition would focus communication and public health research and practice on
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identifying different relevant beliefs (rather than, for instance, convenience or accessibility) and
then developing messages that better respond to those beliefs. Along with message
development, a belief-based definition would improve testing of the messages. The Reasoned
Action Model tells us that changes in beliefs occur before, and then lead to, changes in actions.
Measuring parents’ beliefs would therefore result in earlier responses and would allow
researchers to identify smaller, incremental, changes in beliefs resulting from particular
messages or message features that could eventually be combined into more effective campaigns.
Finally, focusing on a belief-based approach may be helpful in maintaining researchers’
and healthcare providers’ respect for vaccine-hesitant parents. Focusing on the parents’ beliefs
or reasons for questioning vaccines may help to center the parents or guardians as the “decider,”
rather than as an opponent or a victim of misinformation. Centering the definition of vaccinehesitancy around beliefs may help to portray the parent as a reasonable individual who is capable
of making, and is actively attempting to make, informed and intelligent decisions about their
child’s health. This view of the vaccine-hesitant parent would hopefully promote the importance
of working with and for parents, rather than against them, and would help researchers and
healthcare officials to focus on persuading, rather than coercing, parents to vaccinate their
children.
As a result, it is clear that a belief-based definition of vaccine hesitancy would be
advantageous in message development and testing at the very minimum. Drawing from the
Reasoned Action Model and the results of this dissertation project, the following belief-based
definition of vaccine hesitancy is proposed:
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Holding behavioral or normative beliefs that disfavor the action of vaccinating a minor
child fully according to a recommended schedule; or lacking behavioral or normative
beliefs that favor such vaccination.
This definition accounts for beliefs related to the safety and necessity of vaccination (RAM’s
behavioral beliefs; that is, beliefs regarding the likely or unlikely outcomes of behavior) as well
as perceptions of what a “good” parent’s role should be with regard to vaccination (normative
beliefs). The definition accounts for both refusal and delay in vaccinations. It omits control
beliefs related to factors that may prevent parents from vaccinating their children even if they
wished to do so, thereby satisfying the SAGE group’s requirement that the term vaccine
hesitancy apply only to those parents who do not vaccinate “despite the availability of
vaccination services” (MacDonald & SAGE, 2015, p. 4163). Finally, the proposed definition
omits references to behavior, thus re-focusing researchers on beliefs and attitudes as morereadily addressed antecedents to behavior. In removing references to behavior, the proposed
definition also more completely reflects the SAGE group’s continuum of vaccine hesitancy,
which includes individuals who accept vaccines while remaining unsure about them.
The PVHS as a Template for Future Model Development
Vaccine hesitancy presents difficulties for model development research. As has been
discussed, the ability of public health and health communication researchers with presumably
pro-vaccination beliefs to create an unbiased measure of vaccine hesitancy must be considered
critically. The possibilities for introducing researchers’ biases, both in favor of vaccination and,
occasionally, against vaccine-hesitant parents, into model and measure development are
significant. The PVHS was developed with the intention of reducing these biases and is
proposed as a template for future model or measure development.
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The importance of going directly to the target audience for future model development is
particularly important for issues where researcher bias may be a significant concern. In the field
of public health, a few examples of such research could include attempts to develop measures of
beliefs towards smoking held by smokers; measures of beliefs about nutrition and exercise held
by obese individuals; or measures of beliefs held by users of alternative medicine. In each
instance, researchers would generally be biased to believe that the audience they are studying is
making not just a “wrong,” but even a “stupid,” choice. This bias against the audience and/or the
audience’s belief system is likely to create blind spots for a researcher who might attempt to
create a belief scale on their own, with advice from other researchers, or by drawing from
equally biased prior research. Following the belief elicitation procedure used in the PVHS
development would require the researchers to go directly to the target audience and use their own
responses to create a large and varied initial item pool. The process of eliciting beliefs from
target population, and then using EFA to identify the most useful subset of those beliefs, may
help to minimize those blind spots. Returning to the example of the PVHS, the importance of
the parental obligation subscale was not identified until beliefs were elicited directly from
vaccine-hesitant parents.
The process of developing models for discouraged or stigmatized belief systems should
combine theory and existing research in order to create an extensive set of elicitation questions.
The PVHS, for example, used the Reasoned Action Model to predict which types of beliefs
would be relevant to health decisions and added extra questions regarding “good” and “bad”
parents and perceptions of delayed vaccine schedules in order to create a more complete
collection of vaccine-hesitant beliefs. By following the template set out in the creation of the
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PVHS, researchers can improve their investigations into health beliefs while limiting the
influence of their own biases and improving their final model’s claims of content validity.
Limitations and Concerns
This dissertation reports a large, multi-study project focused on a specific population with
participants recruited from Amazon’s mTurk. As a result, it is possible that participants may
have participated in more than one stage of data collection. Due to the relatively high rate at
which participants were screened in as vaccine hesitant (approximately 50% in each study),
combined with the speed at which each batch of responses was completed (usually less than a
day; data was collected for the longest study [study 3] in just over 2 days), it is likely that only a
small number of the total responses may have been provided by repeat participants. The
possibility that participants may have been duplicated in the study represents a limitation of the
research.
While this method of model and measure development has benefits, especially with
regard to stigmatized populations or ideas, it must be recognized that it will create measures that
are heavily dependent on not only the content area, but also on the populations studied and the
context in which participants responded. The PVHS, for example, was created using responses
from parents currently living in the United States. It should not be considered valid for other
populations. Identical research focused on parents living in the United Kingdom, for example,
may well determine that perceptions of the appropriate role of the government (and, by
extension, the government-run National Health Service) become far more important for UK
parents. Parents in India, where polio was recently endemic until a campaign of oral polio
vaccination rendered the country polio-free, might have different beliefs about the necessity of
vaccines or the dangers of vaccination, given the small but real possibility of acquiring vaccine-
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derived poliovirus from the oral vaccine. Parents in the United States, which only uses the
injectable polio vaccine from which the disease cannot be acquired, are likely to have different
concerns. Even time is likely to significantly change the salience of different beliefs; parents
would have been expected to demonstrate far more concerns with vaccine safety after the 1976
swine flu scare in the United States resulted in a vaccination campaign that was linked to
multiple cases of Guillain-Barré Syndrome (although a causal linkage is not certain, the vaccine
was popularly associated with the disease) (Sencer & Millar, 2006).
Even within the United States, it shouldn’t be assumed that this measure, or any measure
developed using this method, will be equally valid for all subpopulations. The screening test for
each of the data-collection phases was focused on parents’ concerns about vaccines in general
and likely would have screened out any parents whose concerns were religious rather than
medical. In the qualitative data, the idea of religious objections to vaccination was not
noticeably present. In fact, when asked specifically about religious exemptions, a few parents
suggested that they believed such exemptions should not exist at all. It would be unlikely, then,
that the model proposed in this study would be appropriate for guiding studies into communities
that oppose vaccination for religious reasons.
The heavy dependence on the population of interest and the context in which the data
were collected has a number of implications. First, it is important that any future research that
uses this approach must be extremely careful to select the population of interest appropriately.
For the purposes of vaccine hesitancy, it was determined that the population could appropriately
be considered all American parents of young children. This decision was reached due to the
nation-wide similarities in childhood vaccination. Parents throughout the United States deal with
a similarly complex health system; the same CDC guidelines; similar public school vaccination
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requirements; and exposure to similar national media outlets. Second, the influence of time on a
population’s beliefs implies that these models and measures should be tested, either for
replication or replacement, at regular intervals or whenever an important event occurs (e.g., an
Ebola outbreak; or a failure with a major vaccination campaign).
Future Research
Moving forward, the PVHS and its accompanying model should provide opportunities for
extensive future research. First, it would be useful to investigate where vaccine-hesitant parents
find information about vaccination. The messages that parents receive are likely to differ
depending on whether those parents encounter most vaccine-related information on social media,
traditional vaccine-hesitant websites (e.g., the National Vaccine Information Center [NVIC]),
government-sponsored websites (e.g., the CDC website), and/or through interpersonal
communication (e.g., with their friends or pediatricians). Understanding which sources vaccinehesitant parents turn to for information will improve message development efforts by clarifying
what messages vaccine-hesitant parents most often receive, what messages they find most
persuasive, and what message sources they find most credible.
Second, research should investigate whether or not vaccine-hesitant parents can be
categorized into “types” (e.g., people who see vaccination as safe but not necessary; or the 1 in 8
participants who do not believe that parents have an obligation to vaccinate). If a typology of
vaccine-hesitant parents can be identified, it may be possible to better tailor messages to parents
with particular constellations of beliefs.
Third, the Reasoned Action Model predicts, and it is therefore assumed, that changing
parents’ beliefs regarding vaccine hesitancy should result in a change in intention and behavior.
However, research should be conducted to support this assumption of causality.
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Fourth, and most importantly, the PVHS measure provides a better opportunity to test
and develop pro-vaccination messages. Research should focus on testing messages with
vaccine-hesitant parents who represent different “types,” if any typology is discovered. Research
should also test different types of messages, different message content, and different message
features to begin the process of developing messages that can effectively and ethically promote
childhood vaccination.
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Figure 1: The Reasoned Action Model (Figure adapted from Ajzen, 2012)
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Figure 2: Skewness of Exploratory Factor Analysis Items

Figure 3: Kurtosis of Exploratory Factor Analysis Items
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Figure 4: Scree Plot of Initial 156 Items

Figure 5: Standardized Loadings for Single-Order Confirmatory Factor Analysis of Vaccine Hesitancy Scale (n = 471)

Figure 6: Standardized Loadings for Second-Order Confirmatory Factor Analysis of Vaccine Hesitancy Scale (n = 471) Without
Residual Covariances
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Figure 7: Standardized Loadings for Second-Order Confirmatory Factor Analysis of Vaccine Hesitancy Scale (n = 471) With Residual
Covariances
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APPENDIX B: TABLES

Table 1: Demographic characteristics of participants
Sample

Study 1

Study 3:

Study 3:

Study 4:

Study 4:

EFA

CFA

Hesitant

Non-Hes

Study 2

Basic Demographics
Female

57%

62.7%

70.5%

66.9%

71.7%

57.7%

Male

43%

37.3%

28.2%

32.7%

28.3%

40.9%

Mean Age

35.4

36.0

36.0

35.7

37.01

35.29

1.6

1.7

1.8

1.8

1.8

1.8

26.1

36.0

27.5

27.6

28.5

27.3

97.2%

96.1%

95.2%

95.0%

93.1%

95.3%

58.4%

50.0%

42.8%

35.8%

Mean # Children 16
Years or Younger
Age at Youngest Child’s
Birth
Youngest Child Lives
With Participant
Screening Test Pass
-- 45.27% --

Rate
Marital Status
Married

76.6%

76.5%

71.8%

72.8%

74.1%

78.1%

Divorced

9.3%

3.9%

9.3%

10.5%

9.3%

8.4%

Never Married

11.2%

14.7%

14.8%

14.3%

12.6%

10.7%

104

Table 2: Demographic characteristics of participants: Race and ethnicity
Sample

Study 1

Caucasian

Study 3:

Study 3:

EFA

CFA

Study 2

Study 4

70.3%

71.8%

79.4%

77.9%

81.0%

11.0%

7.7%

11.9%

12.3%

7.1%

9.3%

6.8%

6.8%

6.8%

4.3%

1.7%

1.7%

2.1%

3.2%

1.7%

0%

0.9%

0.4%

0.2%

1.9%

11.2%

11.8%

8.2%

8.8%

7.4%

Black/African
American
Asian
American Indian
or Alaska Native
Native Hawaiian
or OPI
Hispanic
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Table 3: Demographic characteristics of participants: Children
Sample

Study 1

Study 3:

Study 3:

Study 4:

Study 4:

EFA

CFA

Hesitant

Non-Hes

Study 2

Medical Decision Making
Joint

55.1%

58.8%

54.7%

57.0%

55.9%

68.4%

Alone

43.0%

40.2%

43.4%

43.0%

43.3%

30.7%

Oldest (or only) Child
Child’s Mean Age

10.5

10.5

10.2

10.5

11.7

8.9

Fully Vaccinated

67.3%

60.8%

61.3%

62.9%

64.4%

93.5%

Partially Vaccinated

26.2%

29.4%

27.8%

30.8%

28.3%

4.7%

Unvaccinated

4.7%

4.9%

4.8%

3.5%

4.0%

0.9%

On Time

69.2%

62.7%

61.5%

64.6%

61.9%

92.1%

Delayed

18.7%

26.5%

26.3%

26.2%

26.3%

6.0%

Youngest Child*
Child’s Mean Age

7.9

6.7

6.6

6.4

6.5

6.1

Fully Vaccinated

71.0%

54.5%

51.5%

51.8%

51.8%

94.3%

Partially Vaccinated

21.0%

33.8%

32.0%

37.4%

35.9%

3.2%

Unvaccinated

8.1%

9.1%

11.0%

7.3%

8.2%

1.9%

On Time

67.2%

56.0%

53.2%

56.7%

51.0%

67.4%

Delayed

21.3%

32.0%

30.5%

32.0%

35.2%

5.1%

Note. Youngest Child statistics computed only for those parents who have more than one child
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Table 4: Parental Vaccine Hesitancy Scale Items
Abbreviation

Item

Vaccine Safety Subscale
Safety 1

Some children die because of vaccines.

Safety 2

Vaccines can kill children.

Safety 3

Vaccines can cause medical complications.

Safety 4

There are a huge number of possible side effects from vaccines.

Parental Obligation Subscale
Oblig 1

My job as a parent is to vaccinate my child.

Oblig 2

Good parents vaccinate their children.

Oblig 3

I am concerned that unvaccinated children may be at risk of disease.

Oblig 4

A good parent is one who follows the doctor's advice.

Vaccine Necessity Subscale
Necess 1

A child doesn't need vaccines as long as the child washes his or her hands
regularly.

Necess 2

A child doesn't need vaccines as long as he or she eats healthy.

Necess 3

Vaccination isn't important because whatever is going to happen is going to
happen.

Necess 4

Parents who vaccinate their children are sheep.

Delayed Schedule Subscale
Delay 1 / Sched 1

Waiting to vaccinate a child will limit the risk of side effects from the vaccine.

Delay 2 / Sched 2

Delaying vaccinations can reduce the risk of side effects.

Delay 3 / Sched 3

Smart people are more likely to use a delayed vaccine schedule.

Delay 4 / Sched 4

Concerned mothers delay their children's vaccinations.
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Table 5: Vaccine Hesitancy, Subscales, Vaccination Intention, and Past Vaccination Behavior:
Correlations from EFA Sample (n = 472)
Variables

1

2

3

4

5

6

1. Vaccine Hesitancy

-

2. Safety

0.825*** -

3. Parental Obligation

-0.754*** -0.505*** -

4. Necessity

0.809*** -0.528*** -0.500*** -

5. Delayed Schedule

0.790*** -0.585*** -0.403*** 0.534*** -

6. Vaccination Intent

-0.810*** 0.598*** 0.670*** -0.676*** -0.627*** -

7. Past Behavior

-0.682*** 0.470*** 0.602*** -0.566*** -0.530*** 0.840***

*** p < 0.001
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Table 5: Factor loadings based on a principal axis factoring with oblimin rotation (δ=0) for
final 16 items of the proposed Parental Vaccine Hesitancy Scale
Factor
Delayed
Safety

Necessity

Parental Obligation
Schedule

Safety 1

0.894

Safety 2

0.832

Safety 3

0.800

Safety 4

0.697

Oblig 1

0.785

Oblig 2

0.811

Oblig 3

0.626

Oblig 4

0.724

0.217

Necess 1

-0.851

Necess 2

-0.776

Necess 3

-0.670

Necess 4

-0.641

Delay 1

0.918

Delay 2

0.881

Delay 3

0.563

Delay 4

0.493

Note. Loadings < 0.2 suppressed
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Table 6: Goodness-of-Fit Indicators of Models for Vaccine Hesitancy (n = 471)
χ2

df

RMSEA

Single-Order

1198.86***

104

0.153

24560.844 24757.767 0.710

0.097

Second-Order

308.274***

100

0.068

23678.257 23891.591 0.945

0.056

181.713***

91

0.047

23569.696 23819.952 0.976

0.037

Model

AIC

BIC

CFI

SRMR

Second-Order with
Residual Covariances
*** p < 0.001

Table 7: Unstandardized Loadings (Standard Errors) and Standardized Loadings for Second-Order Confirmatory Factor Analysis
of Vaccine Hesitancy Scale (n = 471) – Vaccine Safety Factor (Factor 1)
Without Residual Covariances
Item

Vaccine Safety

With Residual Covariances

Vaccine Hesitancy

Unstandard- Standard- Unstandard- Standard-

Vaccine Safety
p-

Vaccine Hesitancy

Unstandard- Standard- Unstandard- Standard-

p-

ized

ized

ized

ized

value

ized

ized

ized

ized

value

Safety 1

0.91 (.05)

0.80

-

-

0.000

0.91 (.05)

0.75

-

-

0.000

Safety 2

1.0

0.80

-

-

-

1.0

0.76

-

-

-

Safety 3

0.90 (.05)

0.78

-

-

0.000

0.99 (.06)

0.81

-

-

0.000

Safety 4

0.91 (.05)

0.77

-

-

0.000

0.99 (.06)

0.79

-

-

0.000

-

-

0.90 (.08)

0.80

0.000

-

-

1.0

0.89

-

Vaccine
Safety
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Table 8: Unstandardized Loadings (Standard Errors) and Standardized Loadings for Second-Order Confirmatory Factor Analysis of
Vaccine Hesitancy Scale (n = 471) – Parental Obligation Factor (Factor 2)
Without Residual Covariances
Item

Parental Obligation

With Residual Covariances

Vaccine Hesitancy

Unstandard- Standard- Unstandard- Standard-

Parental Obligation
p-

Vaccine Hesitancy

Unstandard- Standard- Unstandard- Standard-

p-

ized

ized

ized

ized

value

ized

ized

ized

ized

value

Oblig. 1

1.0

0.86

-

-

-

1.0

0.87

-

-

-

Oblig. 2

0.80 (.04)

0.80

-

-

0.000

0.78 (.04)

0.78

-

-

0.000

Oblig. 3

0.88 (.05)

0.74

-

-

0.000

0.87 (.05)

0.73

-

-

0.000

Oblig. 4

0.68 (.05)

0.64

-

-

0.000

0.57 (.06)

0.54

-

-

0.000

-

-

-1.0

-0.81

-

-

-

-0.98 (.09)

-0.74

0.000

Parental
Obligation
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Table 9: Unstandardized Loadings (Standard Errors) and Standardized Loadings for Second-Order Confirmatory Factor Analysis of
Vaccine Hesitancy Scale (n = 471) – Vaccine Necessity Factor (Factor 3)
Without Residual Covariances
Item

Vaccine Necessity

With Residual Covariances

Vaccine Hesitancy

Unstandard- Standard- Unstandard- Standard-

Vaccine Necessity
p-

Vaccine Hesitancy

Unstandard- Standard- Unstandard- Standard-

p-

ized

ized

ized

ized

value

ized

ized

ized

ized

value

Necess. 1

1.0

0.86

-

-

-

0.87 (.05)

0.80

-

-

0.000

Necess. 2

0.99 (.05)

0.81

-

-

0.000

1.0

0.88

-

-

-

Necess. 3

0.82 (.05)

0.69

-

-

0.000

0.7 (.05)

0.63

-

-

0.000

Necess. 4

0.95 (.05)

0.76

-

-

0.000

0.95 (.06)

0.82

-

-

0.000

-

-

0.86 (.07)

0.74

0.000

-

-

0.79 (0.9)

0.59

0.000

Vaccine
Necessity
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Table 10: Unstandardized Loadings (Standard Errors) and Standardized Loadings for Second-Order Confirmatory Factor Analysis
of Vaccine Hesitancy Scale (n = 471) – Delayed Schedule Factor (Factor 4)
Without Residual Covariances
Item

Delayed Schedule

With Residual Covariances

Vaccine Hesitancy

Unstandard- Standard- Unstandard- Standard-

Delayed Schedule
p-

Vaccine Hesitancy

Unstandard- Standard- Unstandard- Standard-

p-

ized

ized

ized

ized

value

ized

ized

ized

ized

value

Delay 1

0.95 (.06)

0.77

-

-

0.000

0.87 (.07)

0.68

-

-

0.000

Delay 2

1.0

0.80

-

-

-

0.92 (.07)

0.70

-

-

0.000

Delay 3

0.90 (.06)

0.72

-

-

0.000

1.0

0.76

-

-

-

Delay 4

0.70 (.06)

0.59

-

-

0.000

0.78 (.06)

0.63

-

-

0.000

-

-

0.88 (.08)

0.81

0.000

-

-

0.93 (0.9)

0.85

0.000

Delayed
Schedule
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Table 11: Unstandardized Loadings (Standard Errors) and Standardized Loadings for
Second-Order Confirmatory Factor Analysis of Residual Covariances (n = 471)
Item

Unstandard-ized

Standard-ized

p - value

Parental Obligation – Necessity

-0.54 (.09)

-0.44

0.000

Necessity – Delayed Schedule

0.38 (.08)

0.48

0.000

Safety1 – Safety2

0.30 (.08)

0.27

0.000

Oblig.1 – Oblig.4

0.22 (.10)

0.20

0.038

Oblig.2 – Oblig.4

0.28 (.09)

0.23

0.002

Oblig.3 – Oblig.4

0.22 (.11)

0.14

0.032

Necess.1 – Necess.3

0.32 (.08)

0.26

0.000

Necess.2 – Necess.4

-0.40 (.09)

-0.44

0.000

Delay1 – Delay2

0.52 (.09)

0.39

0.000
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Table 12: Significant t-Test Results Comparing Vaccine-Hesitant and Non-Hesitant Parents –
Demographic Variables
Vaccine Hesitant

Non-Hesitant

n = 247

n = 215

M

SD

M

SD

t-test

Age of participant

37.01

9.16

35.29

8.12

2.125 **

Age of oldest child†

11.65

7.60

8.92

6.20

4.267***

Note. M = Mean; SD = Standard Deviation;
† Levene’s Test for Equality of Variances was significant at p = 0.05; Equal variances
were not assumed
** p < 0.05; *** p < 0.01
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Table 13: Significant Chi-Squared Results Comparing Vaccine-Hesitant and Non-Hesitant
Parents
Participant Gender

Vaccine Hesitant

Non-Hesitant

Male

70 (44.3%)

88 (55.7%)

Female

177 (58.8%)

124 (41.2%)

Note. 2 = 12.225, df = 3, p = 0.007. φ = 0.162.
Numbers in parentheses indicate row percentages.

Participant Education

Vaccine Hesitant

Non-Hesitant

High School or Less

29 (76.3%)

9 (23.7%)

2- or 4-year Degree

171 (52.0%)

158 (48.0%)

45 (48.4%)

48 (51.6)%

More than a 4-Year
College Degree
Note. 2 = 9.219, df = 2, p = 0.010. φ = 0.142.
Numbers in parentheses indicate row percentages.
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Table 13 Continued: Significant Chi-Squared Results Comparing Vaccine-Hesitant and NonHesitant Parents
Responsibility for Child’s
Vaccine Hesitant

Non-Hesitant

107 (61.8%)

66 (38.2%)

138 (48.4%)

147 (51.6%)

2 (50.0%)

2 (50.0%)

Medical Decisions
Participant Only
Participant and Other
Person
Other Person Only

Note. 2 = 7.822, df = 2, p = 0.020. φ = 0.130.
Numbers in parentheses indicate row percentages.

Household Income

Vaccine Hesitant

Non-Hesitant

$30,000 or less

46 (68.7%)

21 (31.3%)

$30,001 - $50,000

71 (59.7%)

48 (40.3%)

$50,001 - $75,000

55 (49.1%)

57 (50.9%)

$75,001 or more

74 (45.7%)

88 (54.3%)

Note. 2 = 12.855, df = 3, p = 0.005. φ = 0.167.
Numbers in parentheses indicate row percentages.
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Table 14: Chi-Squared Results Comparing Vaccination Status and Schedule of Participants’
Oldest Child
Oldest Child’s Vaccination
Vaccine Hesitant

Non-Hesitant

Vaccinated Fully

159 (44.2%)

201 (55.8%)

Vaccinated Partially

70 (87.5%)

10 (12.5%)

Not Vaccinated at All

10 (83.3%)

2 (16.7%)

Not Sure / Prefer Not to Say

8 (80.0%)

2 (20.0%)

Status

Note. 2 = 56.890, df = 3, p = 0.000. φ = 0.351.
Numbers in parentheses indicate row percentages.

Oldest Child’s Vaccination
Vaccine Hesitant

Non-Hesitant

Vaccinated on Schedule

153 (43.6%)

198 (56.4%)

Delayed Schedule

65 (83.3%)

13 (16.7%)

Not Vaccinated at All

11 (84.6%)

2 (15.4%)

Other

5 (100%)

0 (0%)

Not Sure / Prefer Not to Say

13 (86.7%)

2 (13.3%)

Schedule

Note. 2 = 57.974, df = 4, p = 0.000. φ = 0.354.
Numbers in parentheses indicate row percentages.
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Table 15: Chi-Squared Results Comparing Vaccination Status and Schedule of Participants’
Youngest Child
Oldest Child’s Vaccination
Vaccine Hesitant

Non-Hesitant

Vaccinated Fully

101 (40.4%)

149 (59.6%)

Vaccinated Partially

70 (93.3%)

5 (6.7%)

Not Vaccinated at All

16 (84.2%)

3 (15.8%)

Other

3 (100.0%)

0 (0%)

Not Sure / Prefer Not to Say

5 (83.3%)

1 (16.7%)

Status

Note. 2 = 78.500, df = 5, p = 0.000. φ = 0.412.
Numbers in parentheses indicate row percentages.
Participants with only one child marked “N/A” for this question.

Oldest Child’s Vaccination
Vaccine Hesitant

Non-Hesitant

Vaccinated on Schedule

101 (40.7%)

147 (59.3%)

Delayed Schedule

70 (89.7%)

8 (10.3%)

Not Vaccinated at All

14 (87.5%)

2 (12.5%)

Other

4 (100.0%)

0 (0%)

Not Sure / Prefer Not to Say

7 (87.5%)

1 (12.5%)

Schedule

Note. 2 = 73.785, df = 5, p = 0.000. φ = 0.400.
Numbers in parentheses indicate row percentages.
Participants with only one child marked “N/A” for this question.
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Table 16: Summary of Multiple Regression Predicting Past Childhood Vaccination Behavior
Using Proposed Vaccine Hesitancy Measure
Source

B

SE B

β

t

p

Constant

5.284

0.372

-

14.192

0.000

Safety

-0.142

0.038

-0.138

-3.712

0.000

Parental Obligation

0.430

0.046

0.367

9.367

0.000

Vaccine Necessity

-0.267

0.045

-0.211

-5.927

0.000

Delayed Schedule

-0.289

0.044

-0.257

-6.585

0.000

Note. F(4,457)=246.744, p < 0.000; Adjusted R2 = 0.681
Higher Past Behavior scores indicate more complete vaccination status
Past Behavior scale: 4 items; α = 0.928

Table 17: Summary of Multiple Regression Predicting Childhood Vaccination Intention
Behavior Using Proposed Vaccine Hesitancy Measure
Source

B

SE B

β

t

p

Constant

5.614

0.334

-

16.826

0.000

Safety

-0.159

0.034

-0.154

-4.645

0.000

Parental Obligation

0.400

0.041

0.340

9.730

0.000

Vaccine Necessity

-0.339

0.040

-0.266

-8.403

0.000

Delayed Schedule

-0.298

0.039

-0.264

-7.582

0.000

Note. F(4,458)=340.201, p < 0.000; Adjusted R2 = 0.746
Higher Intention scores indicate a stronger intention to vaccinate children in the future
Vaccine Intention scale: 8 items; α = 0.942
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Table 18: Summary of Multiple Regression Predicting Past Childhood Vaccination Behavior
and Future Vaccination Intention Using Dichotomous Measure
Past Vaccination Behavior
Source

B

SE B

β

t

p

Constant

2.685

0.201

-

13.336

0.000

1.881

0.130

0.559

14.468

0.000

Vaccine Hesitancy
Category
Vaccination Intention
Source

B

SE B

β

t

p

Constant

2.438

0.196

-

12.418

0.000

2.002

0.127

0.592

15.776

0.000

Vaccine Hesitancy
Category
Notes. Screening test categories were used as the dichotomous predictor where Vaccine
Hesitancy = 0 and Non-Hesitant = 1
Past Behavior: F(1,460)=209.321, p < 0.000; Adjusted R2 = 0.311
Vaccination Intention: F(1,461)=248.882, p < 0.000; Adjusted R2 = 0.349
Higher Past Behavior scores indicate more complete vaccination status
Higher Intention scores indicate a stronger intention to vaccinate children in the future
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Table 19: Significant t-Test Results Comparing Vaccine-Hesitant and Non-Hesitant Parents –
Proposed Vaccine Hesitancy Measure
Vaccine Hesitant

Non-Hesitant

n = 247

n = 215

M

SD

M

SD

t-test

Full Proposed Measure†

3.785

1.01

2.165

0.85

18.859***

Vaccine Safety Subscale

4.926

1.22

2.803

1.30

18.198***

Parental Obligation Subscale†

4.489

1.35

5.936

1.11

-12.764***

Vaccine Necessity Subscale†

2.628

1.42

1.457

0.85

10.996***

Delayed Schedule Subscale

4.081

1.29

2.337

1.13

15.429***

PACV†

15.468

3.980

14.624

3.370

2.484**

Note. M = Mean; SD = Standard Deviation
Full proposed measure, safety, necessity, and schedule subscales measured range from 1 (low
hesitancy) to 7 (high hesitancy)
Parental Obligation subscale ranges from 1 (parents are NOT obligated to vaccinate) to 7
(parents ARE obligated to vaccinate)
PACV measure ranges from 0 (low hesitancy) to 36 (high hesitancy)
† Levene’s Test for Equality of Variances was significant at p = 0.05; Equal variances were
not assumed** p < 0.05; *** p < 0.01
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Table 20: Descriptive Statistics for PVHS and Dependent Variables by Vaccine Hesitancy
Category
Vaccine Hesitant

Not Hesitant

Mean

3.79

2.16

Std. Deviation

1.01

0.85

Skewness

0.22

1.38

Kurtosis

-0.24

3.72

Mean

4.42

6.44

Std. Deviation

1.63

0.98

Skewness

-0.41

-2.69

Kurtosis

-0.53

8.78

Mean

4.57

6.45

Past Vaccination

Std. Deviation

1.65

1.02

Behavior

Skewness

-0.68

-2.75

Kurtosis

-0.54

8.39

PVHS

Vaccine Intention

Note. Table uses validation sample.
All scales range from 1 to 7; midpoint of each scale = 4
PVHS: Higher scores indicate more hesitancy
Intention: Higher scores indicate greater intention to vaccinate in the future
Past Behavior: Higher scores indicate closer adherence to CDC-recommendations
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Table 21: Descriptive Statistics for PVHS Subscales by Vaccine Hesitancy Category
Vaccine Hesitant

Not Hesitant

Mean

4.93

2.80

Std. Deviation

1.22

1.30

Skewness

-0.15

0.69

Kurtosis

-0.17

0.33

Mean

4.49

5.94

Std. Deviation

1.35

1.11

Skewness

-0.58

-1.75

Kurtosis

-0.15

3.80

Mean

2.63

1.46

Std. Deviation

1.12

0.85

Skewness

0.62

2.67

Kurtosis

-0.57

8.20

Mean

4.08

2.34

Std. Deviation

1.29

1.13

Skewness

-0.06

0.70

Kurtosis

-0.21

0.22

Safety

Parental Obligation

Necessity

Delayed Schedule

Note. Table uses validation sample.
All scales range from 1 to 7; midpoint of each scale = 4
Safety, Necessity, and Delay scales: Higher scores indicate more hesitancy
Obligation scale: Higher scores indicate less hesitancy

Table 22: Vaccine Hesitancy, Subscales, Vaccination Intention, and Past Vaccination Behavior:
Correlations from Validation Sample (n = 462)
Variables
1. Proposed Scale

1

2

3

4

5

6

7

8

-

2. PACV

0.303**

-

3. Safety

0.846**

0.187**

-

4. Parental Obligation

-0.856**

-0.358**

-0.621**

-

5. Necessity

0.791**

0.229**

0.500**

-0.631**

-

6. Delayed Schedule

0.859**

0.254**

0.662**

-0.634**

0.577**

-

7. Vaccination Intention

-0.858**

-0.315**

-0.671**

0.770**

-0.710**

-0.734**

-

8. Past Behavior

-0.819**

-0.293**

-0.640**

0.748**

-0.661**

-0.703**

0.913**

-

** p < 0.001
Full proposed measure, safety, necessity, and schedule subscales measured range from 1 (low hesitancy) to 7 (high hesitancy)
Parental Obligation subscale ranges from 1 (parents are NOT obligated to vaccinate) to 7 (parents ARE obligated to vaccinate)
PACV measure ranges from 0 (low hesitancy) to 36 (high hesitancy)
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Table 23: Summary of Logistic Regression Analysis for Prediction of Vaccine Hesitancy
Condition (Hesitant n =250 ; Not-Hesitant n = 218) by Proposed Vaccine Hesitancy Measure
Predictor

B

SE B

Wald Test

p-value

eB

Safety

-0.910

.0123

54.452

0.000

0.402

-0.344

0.146

5.545

0.019

0.709

Vaccine Necessity

-0.25

0.148

0.028

0.868

0.976

Delayed Schedule

-0.574

0.134

18.263

0.000

0.563

Constant

6.173

0.585

111.231

0.000

479.531

Parental
Obligation

Note. X2 (4) = 283.932, p < 0.000; Hosmer-Lemeshow X2(8) = 11.356, p = 0.182
Nagelkerke R2 = 0.607

Table 24: Classification Table for Proposed Vaccine Hesitancy Measure
Predicted
Percentage
Vaccine Hesitant

Not Hesitant
Correct

Observed

Vaccine Hesitant

216

34

86.4

Not Hesitant

38

180

82.6

Overall Percentage

84.6
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Table 25: Summary of Logistic Regression Analysis for Prediction of Vaccine Hesitancy
Condition (Hesitant n =250 ; Not-Hesitant n = 218) by Calculated PACV Score
Predictor

B

SE B

Wald Test

p-value

eB

PACV

-0.62

0.26

5.867

0.015

0.940

Constant

0.796

0.396

4.046

0.044

2.216

Note. X2 (1) = 6.036, p < 0.014; Hosmer-Lemeshow X2(7) = 49.560, p = 0.000
Nagelkerke R2 = 0.017

Table 26: Classification Table for Calculated PACV
Predicted
Percentage
Vaccine Hesitant

Not Hesitant
Correct

Observed

Vaccine Hesitant

186

64

74.4

Not Hesitant

169

49

22.5

Overall Percentage

50.2
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Table 27: Classification Table for Individual, Non-Reduced, PACV Variables
Predicted
Percentage
Vaccine Hesitant

Not Hesitant
Correct

Observed

Vaccine Hesitant

155

29

84.2

Not Hesitant

22

174

88.8

Overall Percentage
Note. X2 (18) = 284.165, p < 0.000; Hosmer-Lemeshow X2(8) = 83.715, p = 0.000
Nagelkerke R2 = 0.702

86.6
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Table 28: Deleted Vaccine-Specific Scale Items
Abbreviation

Item

Flu 1

I think the flu vaccine is unnecessary.

Flu 2

The flu vaccine is entirely unnecessary for healthy children.

CPox 1

The chickenpox vaccine is unnecessary.

CPox 2

Children do not need to be vaccinated against chickenpox.

Table 29: Deleted Vaccine-Specific Subscale, Vaccination Intention, and Past Vaccination
Behavior: Correlations from EFA Sample (n = 469)
Variables

1

2

1. Vaccine Specific Scale

-

2. Vaccination Intention

-0.623**

-

3. Past Behavior

-0.532**

0.840**

3

-

** p < 0.001
Full proposed measure and vaccine-specific scale range from 1 (low hesitancy) to 7 (high
hesitancy)

130

APPENDIX C: SURVEY INSTRUMENTS

Screening Test
Used in studies 1 through 4.
All items measured on a 7-point scale ranging from “Strongly Disagree” to “Strongly Agree.”

Actual Screening Questions:
Please indicate your agreement with the following statements:
1. I have felt concerned about a vaccine that was recommended for my child.
2. I have felt worried about the vaccines that doctors have recommended for my child.

Distractor Questions
These questions were only included in order to make it harder for participants to guess
which answers they need to give to the questions above in order to be included in the
study and to be paid for participating.

1. I believe that global warming has been exaggerated.
2. I am confident that smoking can lead to cancer.
3. I believe that evolution is the best explanation for the variety of life on the planet.
4. Stem cell research should use adult stem cells instead of fetal stem cells.
5. Adults have stem cells.
6. I do not believe in homeopathy.
7. Nuclear power plants can cause cancer.
8. Cell phones can cause cancer.
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Demographic Questions
Used in studies 1 through 4.
1. Please indicate your gender:
a. Male
b. Female
c. Other
d. Prefer not to disclose
2. Please tell us your age in years.
3. Please tell us what age you were when your youngest (or only) child was born.
4. Please indicate your marital status:
a. Married
b. Divorced
c. Widowed
d. Never married
5. Please indicate each place where your youngest child lives during the year. Choose as
many as necessary.
a. I and the child’s other parent live in the same home along with our child
b. In my home
c. In another parent’s home
d. Other
e. Prefer not to say
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6. Please indicate which parent or parents are a regular part of your youngest child’s life.
a. I am a regular part of my child’s life
b. Another parent is a regular part of my child’s life
c. Neither I nor another parent is a regular part of my child’s life
7. Please indicate your race (Choose as many as you would like):
a. White
A person having origins in any of the original peoples of Europe, the
Middle East, or North Africa.
b. Black or African American
A person having origins in any of the Black racial groups of Africa.
c. American Indian or Alaska Native
A person having origins in any of the original peoples of North and South
America (including Central America) and who maintains tribal affiliation
or community attachment.
d. Asian
A person having origins in any of the original peoples of the Far East,
Southeast Asia, or the Indian subcontinent including, for example,
Cambodia, China, India, Japan, Korea, Malaysia, Pakistan, the Philippine
Islands, Thailand, and Vietnam.
e. Native Hawaiian or Other Pacific Islander
A person having origins in any of the original peoples of Hawaii, Guam,
Samoa, or other Pacific Islands.
f. Prefer not to say

133
8. Please indicate your ethnicity:
a. Hispanic
b. Not Hispanic
c. Prefer not to say
9. How many children do you have or care for who are under the age of 16?
10. Who makes the majority of your child or children’s medical decisions?
a. I make most of the medical decisions
b. I and a spouse, partner, or other parent make the decisions together
c. I do not make medical decisions for my child
11. What is your oldest child’s age in years?
12. What best describes your oldest child’s vaccination status?
a. Vaccinated fully, according to the CDC’s recommendations
b. Vaccinated partially
c. Not vaccinated at all
d. Not sure/Prefer not to say
13. What best describes your oldest child’s vaccination schedule?
a. Vaccinated according to the recommended schedule
b. Vaccinated on a delayed schedule
c. Not vaccinated at all
d. Not sure/Prefer not to say
14. What is your youngest child’s age in years? (if you have only one child, please enter
9999)
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15. What best describes your youngest child’s vaccination status?
a. Not applicable – I only have one child
b. Vaccinated fully, according to the CDC’s recommendations
c. Vaccinated partially
d. Not vaccinated at all
e. Not sure/Prefer not to say
16. What best describes your youngest child’s vaccination schedule?
a. Not applicable – I only have one child
b. Vaccinated according to the recommended schedule
c. Vaccinated on a delayed schedule
d. Not vaccinated at all
e. Not sure/Prefer not to say

Belief Elicitation Instrument
Used in study 1 only.
Thank you for agreeing to help with this research. We are interested in identifying common
opinions, concerns, and beliefs that parents in the United States have about childhood
vaccination. Please answer the questions honestly. You will not be asked for any identifiable
information.

1. What do you think of childhood vaccinations?
2. Do you have any concerns about childhood vaccinations?
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Please take a few minutes to tell us what you think about childhood vaccinations. There are no
right or wrong responses; we are merely interested in your personal opinions. In response to the
questions that follow, please list the thoughts that come immediately to mind, even if you have
already mentioned these thoughts in the previous questions. Write each though on a separate
line.

1. What do you see as the advantages of vaccinating your child or children?
2. What do you see as the disadvantages of vaccinating your child or children?
3. If you’ve ever worried about vaccinating your children, what worry or worries concerned
you the most?
4. What else comes to mind when you think about vaccinating your child or children?

When it comes to deciding whether or not to vaccinate your child, there might be other
individuals or groups who would think that you should or should not choose to vaccinate.

1. Please list the individuals or groups who would approve or think that you should
vaccinate your child.
2. Please list the individuals or groups who would disapprove or think that you should not
vaccinate your child.
3. Please list the individuals or groups who would offer alternative advice, such as
suggesting that you use a different schedule or only accept some vaccinations.
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4. Sometimes, when we are not sure what to do, we look to see what others are doing.
Please list the individuals or groups who are most likely to vaccinate their children.
5. Please list the individuals or groups who are least likely to vaccinate their children.
6. Please list the individuals or groups who are likely to vaccinate their children, but on a
different schedule than the CDC recommends, or are likely to accept some vaccinations
but not others.
1. Please list any factors or circumstances that would make it easy or enable you to
vaccinate your child.
2. Please list any factors or circumstances that would make it difficult or prevent you from
vaccinating your child.
1. Please list any thoughts you have about childhood vaccination that have not been
addressed yet in this survey.
2. If you have already made a decision about vaccinating a child, please tell us what factor
or factors ultimately led to your decision about whether or not to vaccinate.

Initial Item Pool
Used in Study 2 in full. Reduced list used in study 3.
All items, unless otherwise marked, will have answer options ranging from
(strongly disagree) 1 2

3

4

Items presented in random order to participants.

1.

I think vaccines are smart to get.

2.

Vaccines are beneficial for most children.

5

6

7 (strongly agree)
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3.

Vaccines can save a child’s life.

4.

Vaccines are harmful.

5.

I am against childhood vaccines.

6.

Childhood vaccines are scary.

7.

Some vaccines are dangerous.

8.

Something bad is going on with vaccines.

9.

I am very worried about vaccines.

10.

I am afraid when my child gets a shot.

11.

Vaccines may cause mental or physical disability later in life.

12.

There is evidence that vaccines can harm the body or mental well-being of children.

13.

Otherwise healthy children are sometimes seriously hurt by vaccines.

14.

Vaccines can cause severe injury or even death.

15.

Vaccines can kill children.

16.

Some children die because of vaccines.

17.

Vaccines can sometimes cause the disease that they were meant to prevent.

18.

Kids can get sick from vaccines that use “inactivated” viruses.

19.

I am concerned about bad reactions to vaccination.

20.

Bad reactions from vaccination are common.

21.

Vaccines can cause medical complications.

22.

Vaccines sometimes have immediate side effects.

23.

There are a huge number of possible side effects from vaccines.

24.

There are too many side effects to vaccination.

25.

There is a good possibility that my child might get sick from a vaccine.
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26.

Kids have become sick after getting vaccinated.

27.

I am not sure vaccines are safe.

28.

I worry that my child might be allergic to a vaccine.

29.

I wonder what effects childhood vaccination has that they aren’t telling us about.

30.

There is not enough proof that vaccines are safe.

31.

We don’t know all the side effects vaccines might have.

32.

I don’t know how true the reports of side-effects are.

33.

We don’t really know the risks of vaccines.

34.

Shots hurt children and make them cry.

35.

Vaccines cause soreness.

36.

Vaccines can cause heavy metal poisoning.

37.

Vaccines cause children to feel tired and stop being active.

38.

Vaccinations can negatively impact a child’s ability to learn.

39.

Vaccines may cause allergies.

40.

A lot of children have allergies now because of vaccines they got when they were younger.

41.

Many families have negative experiences with childhood vaccinations.

42.

Most kids do fine with vaccinations.

43.

We don’t know about the long-term risks of vaccinating children.

44.

There is no way to identify if problems later in life are a result of vaccines.

45.

Vaccines cause problems down the line for kids.

46.

Vaccinating a child can open them up to a range of other diseases.

47.

Vaccines sometimes have long-term side effects.

48.

Vaccines might contribute to cancer later in life.
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49.

The rate of autoimmune disease has increased because of vaccinations.

50.

Vaccines cause autism in some people.

51.

Vaccines might cause autism.

52.

The idea that vaccines cause autism has been debunked.

53.

Vaccines are needed to control the spread of disease.

54.

If we don’t vaccinate, dangerous diseases could come back.

55.

Vaccines have helped get rid of many diseases that were fatal in the past.

56.

I am concerned that unvaccinated children may be at risk of disease.

57.

Vaccines have reduced or eliminated many diseases that used to kill children.

58.

If we stop vaccinating, diseases will return.

59.

Vaccinated children won’t get sick.

60.

The drops in disease are mostly due to better sanitation and hygiene, not vaccination.

61.

It is not possible to eradicate all diseases.

62.

In some instances, vaccines can be more harmful than good.

63.

Vaccination helps more people than it harms.

64.

Vaccines will result in more damage than they promise to prevent.

65.

Choosing not to vaccinate is the riskier choice.

66.

Much more research is needed before making claims about vaccine safety.

67.

Short cuts are taken in vaccine research.

68.

We do not have enough information about the possible side effects of vaccines.

69.

Vaccines are only given to children after a long and careful review by scientists.

70.

There isn’t enough testing to say for sure if vaccines are good.

71.

I worry about how vaccines are tested.
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72.

Some vaccines are untested and dangerous.

73.

The research about vaccines is not conclusive.

74.

The results of vaccine testing should be made public.

75.

More testing and research information should be provided to parents.

76.

Children are given too many vaccines.

77.

They are giving so many more vaccines now than they used to.

78.

Doctors sometimes over-vaccinate children.

79.

Multiple vaccines should not be given at the same time.

80.

Multiple vaccines should not be given in a single dose.

81.

Children are vaccinated too early in their lives.

82.

Waiting to vaccinate a child will limit the risk of side effects from the vaccine.

83.

We should not give vaccines to babies.

84.

We give vaccines too early.

85.

Delaying vaccinations can reduce the risk of side effects.

86.

It is better to delay my child’s vaccinations.

87.

Vaccines should be more spread out than the current CDC schedule.

88.

It is wrong to give vaccines to babies who haven’t had a chance to build up their immune
system yet.

89.

Vaccines should not be given until a child is older.

90.

Giving too many vaccines to infants might lead to illness.

91.

Vaccines will make my child’s immune system stronger.

92.

Children’s immune systems are destroyed by vaccines.

93.

Vaccines put poisons into a child’s body.
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94.

All the chemicals in the shots can overload a child’s immune system.

95.

Vaccines can cause unnatural biological changes.

96.

We do not have enough information about what is actually in the vaccines.

97.

I don’t like the ingredients in vaccines.

98.

The preservative thimerosol needs to be eliminated.

99.

Vaccines are dangerous because they contain a small amount of disease in them.

100. Some ingredients in vaccines have been shown to cause cancer.
101. They can’t or won’t tell you exactly what is in the vaccine.
102. I worry about what is going into my child’s body when they are vaccinated.
103. There may be dangerous things in the vaccine that I don’t know about.
104. Vaccines contain mercury that can cause brain damage.
105. I believe there may be something in vaccines that the government isn’t telling us about.
106. Childhood diseases can be treated as they happen.
107. Vaccination does not help children live longer lives.
108. There is no real need for vaccines anymore.
109. We need to re-evaluate which vaccines are absolutely necessary.
110. Some vaccines are unnecessary for certain kids.
111. I am not sure vaccines are necessary.
112. Sometimes, they push vaccines on us that we don’t really need.
113. The majority of vaccines aren’t necessary.
114. Vaccination is about profit, not health.
115. Childhood vaccination is a scam.
116. The drug companies bribe politicians so that they can do whatever they want.
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117. Somebody is making a lot of money off of childhood vaccinations.
118. My doctor wouldn’t recommend something for my child that was dangerous.
119. It is difficult to figure out who to trust about vaccination.
120. I don’t trust the government when it tells us vaccines are safe for our children.
121. The government isn’t telling us about some dangers of vaccines.
122. I trust my doctor.
123. Doctors are too pushy about vaccinations.
124. Both sides of the vaccine debate lie.
125. I don’t trust either side of the vaccine debate completely.
126. Science is only partially truthful.
127. I am generally concerned that the science about vaccines is politically-biased.
128. A lot of science has an agenda now.
129. I don’t trust a lot of the science about vaccines.
130. The pharmaceutical industry is corrupt.
131. There needs to be more research about vaccines that isn’t funded by drug companies.
132. Vaccines protect not just my child, but any other child my son or daughter comes in contact
with.
133. Vaccinating my child will keep all children healthy, not just my own child.
134. I am concerned that unvaccinated children may put other children at risk.
135. Vaccines are very important for children in school or day care settings.
136. People who choose not to vaccinate their children put everyone at risk.
137. Children who are not vaccinated should not be out in public.
138. Vaccines help protect the community at large.
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139. Vaccination is not just a personal choice.
140. There are so many conflicting reports about vaccination these days that it is hard to form an
opinion.
141. It is getting harder and harder to figure out what to do about vaccination.
142. I worry about vaccinating AND about not vaccinating.
143. I wish scientists and doctors could get together and give us one definite answer.
144. Scientists and doctors do not all agree about whether vaccines are good.
145. Doctors and scientists are confused about whether vaccination helps or hurts children.
146. “Good” parents vaccinate their children.
147. My job as a parent is to vaccinate my child.
148. A good parent is one who takes care of his or her children.
149. A good parent does extensive research on each vaccine their child might get.
150. A good parent is one who follows the doctor’s advice.
151. A good parent is one who asks questions.
152. A good parent knows all the possible side effects of each vaccine.
153. A good parent knows the ingredients of each vaccine.
154. Bad parents do not pay attention to doctors.
155. Bad parents blindly follow the advice of others.
156. Bad parents put other people’s children at risk.
157. Bad parents don’t care enough to research vaccines.
158. A good parent refuses some vaccinations for their child.
159. A bad parent refuses some vaccinations for their child.
160. I do my research before my kids get a vaccine.
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161. Good parents make sure their children eat healthy foods.
162. Good parents make sure their children never miss doctor’s appointments.
163. Good parents monitor their children’s health.
164. Good parents make sure their children get regular medical check-ups.
165. Good parents are in tune with their child’s health.
166. A good parent tries to keep poison out of his or her child’s body.
167. Good parents seek second opinions for medical decisions.
168. Bad parents don’t care about their child’s health.
169. Bad parents make medical decisions out of fear.
170. Bad parents ignore their own instincts in order to do what is “normal.”
171. Bad parents don’t give their children vitamins.
172. Bad parents let their children drink soda.
173. Bad parents don’t make sure that their children exercise enough.
174. Bad parents let their children eat junk food.
175. Bad parents are often just ignorant of what is good for their child.
176. Bad parents are uninformed.
177. Bad parents are closed-minded about healthcare.
178. Bad parents are neglectful.
179. Bad parents don’t care about their children’s health.
180. Bad parents ignore their child’s symptoms.
181. Bad parents aren’t prepared with bandages and other medical necessities.
182. Bad parents send their kids to school while sick.
183. Bad parents allow their children to spread their illnesses to others.
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184. Many diseases are caused by environment, poor diet, or lack of activity.
185. Vaccination isn’t important because whatever is going to happen is going to happen.
186. Good nutrition works just as well or better than vaccination in strengthening a child’s
immune system.
187. Getting sick and then getting better provides better immunity than a vaccine.
188. Natural immunity is better than getting a vaccine.
189. Some home remedies are just as good or are better at preventing a disease as vaccines are.
190. Making sure a child eats healthy foods is a good way to prevent them from getting sick.
191. Staying away from sick people will protect a child from getting sick.
192. A child doesn’t need vaccines as long as he or she eats healthy.
193. A child doesn’t need vaccines as long as the child washes his or her hands regularly.
194. Improvements in sanitation have had more to do with diseases disappearing than vaccines
have.
195. It is best to use natural remedies as much as possible.
196. The best medicines come from the earth with very little tampering.
197. Breastfeeding is a good alternative to vaccination.
198. I would rather wait and treat any illness my child gets than risk vaccinating them.
199. There are no substitutes for childhood vaccination.
200. Basic hygiene will protect a child from most diseases.
201. There are homeopathic options that are just as good as vaccines.
202. I would prefer a homeopathic vaccine to a regular vaccine.
203. There are ways of healing children other than vaccines.
204. I am concerned about the newer vaccines.
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205. My biggest concern is with new vaccines that may have unknown side effects.
206. There hasn’t been enough time or research put into new vaccines.
207. We don’t know the long term effects of the newer vaccines.
208. I am concerned about how well vaccine production is regulated.
209. There is not enough regulation for vaccines.
210. The regulations about vaccine ingredients are too lax.
211. Other countries have very different vaccine schedules.
212. The USA requires a lot of vaccines that other countries do not.
213. Getting my child vaccinated will mean that they’ll miss fewer days of school due to sickness.
214. Vaccinated children have more school options.
215. Vaccinated children won’t miss school as often.
216. Some people like to scare new parents into getting their children vaccinated.
217. Some people like to scare new parents into not getting their children vaccinated.
218. The people and organizations that tell me to vaccinate my kids use scare tactics.
219. Vaccination used to be a good idea, but it isn’t anymore.
220. Other parents will look at me like I’m a horrible parent if I don’t vaccinate my kids.
221. Sometimes I worry that children aren’t getting the vaccine that they were promised.
222. The law requires children to be vaccinated and people shouldn’t be allowed to go against
that.
223. I worry about the cleanliness of the needle itself.
224. I don’t always trust that the vaccine will do what they say it will do.
225. Vaccinating a child is the politically correct thing to do.
226. It is cheaper for a parent to vaccinate a child than to treat an illness.
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227. My child is scared when he or she knows they’re going to get a shot.
228. All children are different and vaccines are dangerous for some of them.
229. There should be safer and more effective alternatives to our current vaccines by now.
230. The government should decide which vaccines are mandatory for children.
231. The government should not be able to tell me which vaccines to get for my child.
232. The government should work to make vaccines affordable.
233. The government should make sure that parents can choose which vaccines their child will
get..
234. We need rules about what vaccines are mandatory since we all live together.
235. The government should have no role in my child’s healthcare.
236. The government needs to give better answers to people who are concerned about vaccines.
237. The government has too much say over how I take care of my child.
238. The government provides more propaganda than information about vaccination.
239. The government should require vaccines against life-threatening illnesses.
240. The government should require vaccines against contagious illnesses.
241. The government should leave parents alone.
242. It makes me nervous when the government tells me what vaccines to give my child.
243. Parents should not be forced to vaccinate their children.
244. The parent should always be the one making the final call about vaccinating their child.
245. Parents should have the option to not vaccinate their kids.
246. I don’t like that parents are forced into these vaccines.
247. Parents aren’t given a choice about vaccinating their kids.
248. Schools should accept unvaccinated students.
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249. Children who are not vaccinated should not be allowed to be around children who are
vaccinated.
250. Laws that require all children be vaccinated are unfair.
251. Laws requiring childhood vaccination exist for the greater good.
252. Mandatory vaccination laws block free choice.
253. Mandatory vaccination laws are flawed.
254. Mandatory vaccination laws are well-intended.
255. Mandatory vaccination laws are not moral.
256. I think that people who have religious objections to vaccination should not be required to
vaccinate their children.
257. Parents should have the final say on whether or not to vaccinate their children.Doctors
generally support vaccines.
258. Teachers generally support vaccines.
259. My family members generally support vaccines.
260. My parents think I should vaccinate my child.
261. Daycares say I should vaccinate my child.
262. Drug companies want me to vaccinate my child.
263. Nurses generally support vaccines.
264. Other parents generally support vaccines.
265. My friends generally support vaccines.
266. Scientists generally support vaccines.
267. Government officials generally support vaccines.
268. The CDC says I should vaccinate my child.
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269. Religious people do not vaccinate their kids.
270. My religious leaders do not think I should vaccinate my kids.
271. My partner doesn’t want to vaccinate our kids.
272. Western medical professionals think we should vaccinate our kids.
273. People from Western cultures generally vaccinate their kids.
274. Eastern medical professionals don’t support childhood vaccination.
275. People from Eastern cultures don’t vaccinate their kids.
276. Older people support vaccination.
277. Alternative healthcare providers generally do not support vaccination.
278. Homeopaths usually advise against vaccination.
279. Chiropractors usually advise against vaccination.
280. Natural healers usually advise against vaccination.
281. I am a free thinker.
282. I don’t feel the need to do what other people do.
283. Most people are wrong about vaccines.
284. Most people don’t research vaccines.
285. People who don’t vaccinate have been tricked by the media.
286. I have friends who oppose vaccination.
287. I have family members who oppose vaccination.
288. Midwives don’t support vaccination.
289. I trust nurses more than doctors when it comes to vaccines.
290. I trust midwives more than doctors when it comes to vaccines.
291. Breastfeeding moms are less likely to vaccinate their children.
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292. Uneducated people are less likely to vaccinate their children.
293. Highly educated people are less likely to vaccinate their children.
294. Middle class people are less likely to vaccinate their children.
295. Parents who vaccinate their children are “sheep.”
296. Smart people are more likely to use a delayed vaccine schedule.
297. Parents who do their research are more likely to delay vaccines.
298. Parents who homeschool are less likely to support vaccination.
299. Concerned mothers delay their children’s vaccinations.Vaccines are free.
300. I can afford to vaccinate my child.
301. Vaccines are given out at school.
302. It would be easier to vaccinate my children if there were more evidence of each vaccine’s
safety.
303. It is hard for me to find the information I need about some vaccines.
304. It is always cheaper to prevent a disease than to treat it.
305. I find it difficult to schedule appointments for my child to see the doctor.
306. I worry that the chickenpox vaccine might cause more complications in adults who get
shingles.
307. I do not know if the HPV vaccine is necessary for boys.
308. I think the flu vaccine is unnecessary.
309. I am mostly concerned with the HPV vaccine.
310. Children do not need to be vaccinated against chickenpox.
311. I’m not convinced that the Hep B vaccine is necessary.
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312. Combination vaccines like DTaP or MMR which vaccinate against multiple diseases at once
concern me.
313. I worry about the MMR (measles, mumps, rubella) vaccine.
314. The chickenpox vaccine is unnecessary.
315. The HPV vaccine shouldn’t be given to young children.
316. I worry about bad reactions to the HPV vaccine.
317. There needs to be more research done on the HPV vaccine specifically.
318. Polio vaccines are no longer necessary.
319. The flu vaccine is entirely unnecessary for healthy children.
320. The flu vaccine can actually give someone the flu.
321. Flu vaccines don’t work most of the time.

Outcome Measures
Used in studies 2-4.

ANSWERS: All 1-7, Strongly Disagree to Strongly Agree

PAST BEHAVIOR
I have vaccinated my child according to the doctor’s recommendations.
My youngest (or only) child has received all of the recommended vaccines.
My youngest child has been vaccinated according to a typical vaccination schedule.
My youngest child doesn’t have all of the vaccines the doctors want him/her to have.
I’ve decided to delay some of my child’s vaccinations.
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I’ve decided that my child shouldn’t get some vaccinations.
I haven’t vaccinated my youngest child.

BEHAVIORAL INTENTION
I don’t plan to vaccinate my youngest child.
If I had another child, I don’t think I would vaccinate that child.
I plan to delay some of my child’s vaccinations.
I don’t plan to have my child get every vaccination.
I plan to have my child get every vaccine the doctor recommends.

